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Roentgen Diagnosis of Bronchiogenic Carcinoma’ 


HAROLD L. SHINALL, M.D. 
St. Louis, Mo. 


HE DIAGNOSIS of bronchiogenic carci- 
noma still presents many difficulties. 
fhas been estimated that about fifteen 
housand persons die annually in the United 
of this disease (10). 
)The clinical diagnosis, based principally 
i the history and symptoms, is so inac- 
te as to be almost in the realm of 
eculation. In the early stages, physical 
ms are most often entirely lacking, while 
ii the presence of well established lesions 
are so varied that they offer no dis- 
imctive evidence of the condition. Cor- 
elation of the physical signs and clinical 
mptoms may, in a small percentage of 
stances, serve to suggest the diagnosis. 
"Even roentgenologic methods may be 
from conclusive, as is attested by many 
fticles in the literature. Jenkinson (11), 
example, speaks of bronchiogenic car- 
moma as a ‘‘diagnostic enigma’’ and 
Ephasizes “‘the pathologic, clinical, and 
fentgenologic non-conformity of the con- 
ition.” For this reason we were prompted 
fundertake a study of bronchiogenic car- 
Moma to determine the true status of 
h clinical and roentgen diagnosis and 
Pascertain, if possible, how greater ac- 
might be attained. 
cases of bronchiogenic carcinoma 
foved by autopsy and microscopic sec- 
From the Department of Radiology, St. Louis City 
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tion occurring in the last five years at the 
St. Louis City Hospital were assembled. 
The pathologic diagnoses were made by 
Dr. S. H. Gray and Dr. P. A. Wheeler of 
the Pathology Department. In order to 
obtain an unbiased picture, the hospital 
records were accepted just as they were 
taken in the ordinary routine of hospital 
work, without particular attention to these 
cases either clinically or roentgenologi- 
cally. Only cases coming to autopsy were 
used in this study. The clinical staff draws 
its members from two large medical 
schools. 

Analysis of the series thus collected 
shows that there were found at autopsy 
40 cases of bronchiogenic carcinoma in 
which roentgen as well as clinical examina- 
tions had been made. Of these, only 6, or 
15 per cent, gave a history sufficiently 
characteristic to indicate clinically, with- 
out roentgen examination, the probability 
of bronchiogenic carcinoma. Thirty-six 
patients were referred for roentgen exami- 
nation of the chest; - the findings in these, 
when considered with the clinical history 
routinely furnished with the x-ray requi- 
sitions, led to a diagnosis of bronchiogenic 
carcinoma in 16 cases, or about 45 per 
cent. In some instances, other condi- 
tions, such as atelectasis or a large pleural 
effusion, overshadowed the underlying pul- 
monary lesion, making diagnosis of malig- 
nant growth impossible. If these are 
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Fig. 1. Case 1: Large nodular lesion in right hilar 


zone. 

excluded, the correct diagnoses reach 60 
per cent, a figure which agrees closely with 
that of Olds and Kirklin (15) for the 


roentgen diagnosis of bronchiogenic car- 


cinoma. It should be borne in mind, also, 
that the histories accompanying the requi- 
sitions for roentgenographic study of clinic 
patients were sometimes incomplete. 

Ewing divides pulmonary carcinoma 
into three types: (1) bronchial carcinoma 
of the lining epithelium, (2) bronchial 
carcinoma arising from mucous glands of 
the submucosa, and (3) carcinoma arising 
from the pulmonary alveoli. 

(1) Carcinomas arising from the lining 
epithelium usually grow into the lumen of 
the bronchus and, when they gain suffi- 
cient size, may occlude it, with resulting 
atelectasis. X-ray examination reveals a 
rounded nodule, most often in the hilar 
region. This enlarges gradually, still 
maintaining its rounded character, until 
occlusion of the bronchus takes place, 
when massive atelectasis of the involved 
lobe causes the sudden appearance of a 
large area of dense consolidation in the 
roentgenogram. The characteristics of 
this consolidation depend upon the lobe 
involved. With occlusion of the right 
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Fig. 2. Case 2: Nodular lesion with zone of 


atelectasis in left upper lobe. 

upper lobe bronchus, a dense homogene- 
ous area is produced with an S-shaped 
lower border. The inner, downward bulge 
is due to the bronchial tumor; the outer, 
upward convexity is due to contraction 
from atelectasis. The trachea is dis- 
placed toward the involved side (8). 
Atelectasis of a lower lobe presents a pic- 
ture similar to atelectasis from any other 
cause, showing a dense homogeneous tri- 
angular shadow occupying the medial 
lower portion of the lung field, much 
smaller than the ordinary pneumonic 
consolidation. Displacement of the heart 
and mediastinal structures toward the 
involved side and elevation of the dia- 
phragm are present to some extent but are 
less marked with single lobe involvement 
than when the entire lung is atelectatic, 
since the remaining aerated lung under- 
goes compensatory emphysema. If the 
atelectasis involves the middle lobe, it may 
be distinguished with difficulty from an 
interlobar effusion. 

This type of carcinoma does not tend to 
metastasize readily. The following cases 
are fairly typical as to history, radiographic 
findings, and gross appearance of the chest 
lesion at autopsy. 
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Fig. 3. Case 3: Atelectasis of left lower lobe due to 
carcinomatous occlusion of bronchi. 


Case 1: Nodular Lesion: A. G., a 63-year-old 
white male, entered the hospital May 5, 1939, with 
a history of loss of weight (80 pounds during the 
preceding year and a half), weakness, coughing and 
wheezing for several months, pain under the right 
ribs for several weeks, and disorientation for several 
days. A roentgenogram made on Jan. 16, 1939, 
several months prior to admission, showed a large 
nodular area in the right hilar zone radiating out into 
the upper lobe. 

Autopsy, May 5, 1939, revealed a carcinoma 6 cm. 
in diameter in the right upper lobe, extending well 
up into the apex. The right upper lobe bronchus 
extended intothe mass. There wasa similar nodular 
growth within the lumen of the bronchus. 


Case 2: Nodular Lesion with Atelectasis of Left 
Upper Lobe: W. M., a 66-year-old white male, 
entered the hospital April 10, 1941, with a six 
months’ history of pain in the left side of the chest. 
Roentgen examination, April 11, 1941, revealed a 
somewhat rounded shadow in the left hilar region 
with a linear shadow about one inch in width extend- 
ing upward into the upper portion of the left lung 
field. 

Autopsy, April 30, 1941, showed the left upper 
main bronchus completely occluded by a firm mass, 
2X 1em., which on microscopic study proved to be 
a carcinoma. 


Case 3: Large Mass and Atelectasis of Left Lower 
Lobe: R.S., a 46-year-old white male, entered the 
hospital Nov. 26, 1938, with a history of cough, pain 
in the chest, and dyspnea for one month. Roentgen 
txamination revealed a consolidation which con- 


Fig. 4. Case 4: Atelectasis of right upper lobe due 
to carcinoma. 


formed to the lower portion of the left lower lobe, 
probably due to atelectasis from a bronchial occlu- 
sion, 

At autopsy, Dec. 20, 1938, diffuse infiltration of 
the parenchyma by carcinomatous tissue was found 
in the inner half of the left lung. The large bronchi 
were completely obstructed by firm carcinomatous 
tissue. 

Case 4: Atelectasis of Right Upper Lobe: G.N., 
a 52-year-old white male, entered the hospital on 
Sept. 23, 1937, with a history of loss of weight over a 
period of one year, malaise for one year, and cough 
of undetermined duration. Roentgen examination 
showed an atelectasis of the right upper lobe. 

Autopsy, Sept. 24, 1937, revealed a mass in the 
right upper lobe. 

(2) The second type of bronchiogenic 
tumor is much more bulky and diffuse. 
It usually causes extrabronchial prolifera- 
tion but may encircle the bronchus and 
produce stenosis. Most frequently, how- 
ever, it breaks down with subsequent in- 
fection, giving rise to abscess formation. 
Such an abscess may be roentgenographi- 

sally and clinically indistinguishable from 
an ordinary pyogenic abscess. The fol- 
lowing are representative cases of this 
group: 

Case 5: Abscess Type: J. K., a 66-year-old white 
male, entered the hospital Nov. 2, 1940, with a his- 
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Fig. 5. Case 5: Carcinoma of left lower lobe with 
abscess formation. 


tory of cough and cold with an associated intermit- 
tent expectoration of mucopurulent sputum for six 
months. He complained of pain in the upper chest 
region, vague abdominal pain at times, and severe 
dyspnea on exertion. Repeated roentgenograms 
revealed a large area of destruction in the base on the 
left, with a surrounding area of infiltration which 
gradually became more pronounced. 

Autopsy, Jan. 20, 1941, revealed a carcinoma at 
the point of bifurcation of the secondary bronchi in 
the left lower lobe, with abscess formation in the 
central zone. 


Case 6: Destruction: F. P., white male, 59 years 
old, entered the hospital Nov. 6, 1940, with a history 
of hemoptysis two months earlier, cough for two and 
one half months, and dyspnea for several months. 
Roentgenograms revealed consolidation over the 
upper two-thirds of the right lung field, with destruc- 
tion in the right infraclavicular region. 

Autopsy, Nov, 10, 1940, showed a large cavity at 
the periphery of the right upper lobe. A mass in 
the right upper lobe, measuring 6 cm. in diameter, 
was also observed. 


Case 7: Abscess, Ulceration, Infiltration: B. W., 
white male, 57 years old, entered the hospital Feb. 
27, 1940, with a history of hemoptysis for one month. 
He had felt tired and worn out for several months, 
had daily fever for several months, and had lost 
weight. Roentgen examination revealed an area of 
increased density extending out from the hilar region 
into the base on the left, with an area of decreased 
density at the periphery. 

Autopsy, May 3, 1940, showed the lower lobe to 
be non-crepitant. The left lower lobe bronchus was 
found to be obliterated by the presence of an in- 
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Fig. 6. Case 6: Carcinoma of right upper lobe with 
destruction in infraclavicular region. 


filtrating, firm, grayish white mass about 5 cm. in 
diameter. Just distal to the fixed specimen was a 
cavity with an irregular outline. 


(3) The third type of lung carcinoma 


has been described as following two pat- 
terns: it may be single and diffuse or 
multiple and nodular. The diffuse lesion 
starts as a small patch of consolidation 
in the pulmonary parenchyma, showing 
an infiltrating border and spreading by 
way of the lymphatics and bronchi to 
involve an entire lobe or lung. In the 
roentgenogram, the small patch of con- 
solidation spreads with a feathery infil- 
tration, without respect to interlobar septa 
or other barriers. The multiple or nodular 
type may be distinguished with difficulty 
from secondary metastases. The lesions 
show a more marked tendency to break 
down than the diffuse type, and even small 
nodules may present a central area of 
necrosis. They may, however, grow in 
size, coalesce, and form large irregular 
masses (20, 21). 

This division is made, though Ewing 
states that the structure of the pulmonary 
alveoli remains uncertain. Some authors 
maintain that there are no epithelial cells 
lining the alveoli, while others hold strongly 
the opposite opinion. Certain writers, 
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among them Arkin and Wagner (1) and 
Olin and Elliott (16), have previously sug- 
gested that all carcinomas of the lung are 
bronchiogenic in origin, arising from the 
trachea, bronchi, or bronchioles, and that 
this is the prevailing opinion. In the 


five-year period under consideration we 
did not see a single instance of carcinoma 
arising from the pulmonary alveoli. There 


Fig. 7. Case 7: Carcinoma of left lower lobe with 
abscess formation, ulceration, and infiltration. 


was, however, an instance in which the 
roentgen appearance would suggest the 
possibility of an alveolar origin. 


Case 8: Alveolar or Bronchiogenic (?): W.C., a 
i6-year-old white male, entered the hospital on 
Aug. 5, 1940, with a history of weight loss of 20 
pounds in three months and paralysis of the left 
side of the body for several weeks. The roentgen 
teport stated: ‘‘Examination of the chest reveals an 
area of consolidation just lateral to the superior 
portion of the right hilar region. The remaining 
portion of the right lung and the entire left lung ap- 
pear clear and free from involvement. Condition is 
probably due to an area of consolidation and pos 
sibly a new growth.” 

Autopsy, Aug. 31, 1940, revealed a carcinomatous 
mass in the right upper lobe. The mass was cut 
through, but due to the extent of the invasion it was 
not possible to determine its origin from the bron- 
chus. 


It is our feeling that the roentgen diagno- 
sis of any lung condition must be correlated 
with certain elements of the clinical his- 
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Fig. 8. Case 8: Carcinoma of right upper lobe, of 
possible alveolar origin. 


tory before a diagnosis is made; without 
such correlation, diagnosis in any case is 
hazardous. In order to determine the 
points of greatest importance in these 
proved cases of bronchiogenic carcinoma, 
the clinical histories were examined. 

Examination of the histories of such pa- 
tients elicited the following clinical facts 
of importance in the diagnosis of uncom- 
plicated bronchiogenic carcinoma: 


A ge of the patient, usually over forty 
years, the average in the series 
being fifty-eight years. 

Duration of illness, three months or 
over. The average duration be- 
fore admission to the hospital 
in this series was seven and one- 
half months. 

Cough, usually dry and non-produc- 
tive or none at all. 

Expectoration of blood, usually pres- 
ent at some time during the illness. 

Loss of weight, definite and progres- 
sive, usually out of proportion to 
the extent of lung involvement. 

Lack of fever or signs of infection, 
with the exception of those cases 
in which abscess formation inter- 
vened. 
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On further examination it was found that 
if these points in the clinical history were 
coupled with a roentgenogram showing a 
unilateral rounded nodular shadow, usually 
in the central zone of the lung, it would be 
possible that the correct diagnosis could be 
made in 87 per cent of the cases. This is, 
of course, entirely a matter of speculation, 
representing the maximum percentage pos- 
sible; 13 per cent would always remain 
undiagnosed. 

If the case is complicated by infection 
with abscess formation, there may be 
fever and the expectoration of mucopuru- 
lent sputum. Under these conditions the 
roentgen picture takes on the appearance 
of a pyogenic abscess uncomplicated by 
neoplastic involvement. Even at autopsy 
the pathologist usually recognizes the pres- 
ence of abscess formation only and does 
not suspect the associated carcinoma until 
microscopic sections of the abscess dis- 
close the true character of the lesion. 
The chronicity of the abscess might, how- 
ever, lead one to suspect the presence of 
a malignant growth. 

One thing which we have noted, that 
sometimes aids in the diagnosis, is the fact 
that the broken-down carcinomatous tissue 
seems to afford good soil for growth of fungi 
and yeasts, and their presence in the spu- 
tum always suggests the possibility of 
malignant involvement (12). 

The significance of the correlation of the 
outlined clinical symptoms with the roent- 
genographic picture is demonstrated by 
the high percentage of correct diagnoses 
attained when this association was made. 
It will not be sufficient to accept only the 
scanty clinical information presented with 
the request for x-ray study. Where so 
much reliance is placed upon the correla- 
tion of roentgen and clinical findings, it is 
obvious that the latter must be absolutely 
correct in order to be of value. Nothing 
short of a clinical-roentgenological con- 
sultation in each case of suspected bron- 
chiogenic cancer will suffice. If this is 
carried out in every instance, a high per- 
centage of correct diagnoses should be 
attained; if it is not, only a very small per- 
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centage of diagnoses will be made with 
any degree of certainty. All of this, how. 
ever, is only after the condition is wel] 
established, and after the disease has pro- 
gressed to a stage in which little can be 
done for its cure by our present methods. 

There is the likelihood that Farifias’ 
method of bronchography has contributed 
to further success in the detection of bron- 
chiogenic carcinoma. He _ states that 
when a chest roentgenogram shows an 
expiratory emphysema, an atelectatic zone 
in any region of the pulmonary field, or a 
dense shadow in the neighborhood of the 
hilus, serial bronchography is indicated to 
discover the possible existence of bronchial 
carcinoma (6, 7). 

It is obvious, of course, that the solu- 
tion of the problem of bronchiogenic carci- 
noma rests to a large extent on its early 
diagnosis. Here again, the examiner must 
be alert to the relative frequency of the 
condition and conscious of the possibility 
of its presence in an individual case. 


SUMMARY 


After a survey of 40 autopsied cases of 
bronchiogenic carcinoma seen over a five- 
year period at the St. Louis City Hospital, 
in which roentgen as well as clinical stud- 
ies were made, we feel that a unilateral 
rounded nodular shadow, usually in the 
hilar region, coupled with certain features 
of the clinical history, is of the greatest 
importance in the diagnosis of uncompli- 
cated bronchiogenic carcinoma. 


Nore: Grateful acknowledgment is extended to 
Dr. L. R. Sante for his encouragement and assistance 
in the preparation of this paper. 


St. Louis City Hospital 
1515 Lafayette Ave. 
St. Louis, Mo. 
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Carcinoma of the Esophagus in Association 


with Achalasia of the Cardia’ 


S. R. BERSACK, M.D. 
Washington, D. C. 


ROLONGED irritation of the skin or mu- 
P cous membrane has been accepted as an 
important exciting factor in the etiology 
of cancer. Yet, there are many conditions 
in which such irritation (chemical, thermal, 
bacterial, or traumatic) has existed for a 
long period without evoking a new growth. 
One such example is so-called cardiospasm 
or, more properly, achalasia of the cardia. 

The term “‘achalasia,’’ meaning ‘“‘with- 
out relaxation,’’ is preferable in that it 
calls attention to the essential functional 
abnormality. The name achalasia serves, 
furthermore, to distinguish this disease 
entity from the truly spastic states of the 
esophagus occurring in association with 
ulcers and diverticula of its cardiac end or 
as a reflex mechanism when disease is pres- 


ent elsewhere in the gastro-intestinal tract. 
The term ‘“‘cardiospasm”’ might be re- 


served for these latter conditions. Since 
neither the exciting agent nor the neuro- 
pathology of the disease entity under con- 
sideration has yet been established, one 
should stick to the characteristic demon- 
strable finding, namely achalasia. 

The constant irritation of stagnating 
food and saliva in the esophagus might be 
expected to be of sufficient degree and dura- 
tion to be carcinogenic. Rake (1), indeed, 
describes the sequence of events as irrita- 
tion by the products of stagnation — ul- 
cerations of the mucosa — attempts at re- 
pair — islands of epithelial hyperplasia — 
papillomatous formation — malignant 
growth. It is on the basis of such a 
scheme of pathogenesis that he explains 
the high incidence of carcinoma in acha- 
lasia of the esophagus. In his series of 15 

1 From the X-ray Department and the Tumor Serv 
ice, Veterans Administration Facility, Hines, II 
Accepted for publication in August 1943 
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cases he found 3 patients with carcinoma. 
Similarly, Gottstein (2) urges early treat- 
ment because ‘experience has taught us 
that, aside from their suffering, the pa- 
tients are subject to certain dangers.” 
He then cites 3 cases of carcinoma encoun- 
tered among 33 patients suffering from 
achalasia. 

In sharp contradistinction to these 
series, showing an incidence of malignant 
change of 20 and 10 per cent, respectively, 
are the reports of 301 cases of achalasia 
by Plummer and Vinson (3) and later of 
683 cases by Vinson (4) without any men- 
tion of an associated or complicating car- 
cinoma. 

Walton (5), in his discussion of the sur- 
gical treatment of achalasia, asserts that 
carcinoma appears to be rare. Kornblum 
and Fisher (6) have recently reviewed the 
subject and added 2 cases of their own. 
They, too, are of the impression that can- 
cer is an unusual complication of achalasia. 
They say: ‘‘While we have not tabulated 
the actual number of cases of achalasia of 
the cardia that we have examined roent- 
genologically, our experience no doubt is 
similar to that of hundreds of other roent- 
genologists working in a large city hospi- 
tal.” 

Between 1931 and 1942, inclusive, 227 
patients with carcinoma of the esophagus 
were admitted to the Edward Hines 
Hospital, Hines, Ill. In only one of these 
cases was achalasia associated with car- 
cinoma. The rarity of such an occurrence 
appears to warrant the report of that case. 


CASE REPORT 


H. M., age 47, was admitted on Oct. 29, 1941. 
The family history and past history were irrelevant. 
In 1931 the patient began to experience vomiting 
after ingestion of food. A diagnosis of stricture of 
the cardiac end of the esophagus was then made. 
The following year (1932) the esophagus was di- 
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ated under anesthesia, and the patient felt well and 
comfortable until 1937. For the past four years he 
had again found that upon eating too fast he would 
regurgitate part of the food and that “food at times 
gets stuck at the pit of the stomach.” The same 
gnsation was experienced whether liquids or solids 
were ingested. Close questioning elicited a weight 
loss of 5 pounds in the preceding four months. 
Physical examination was entirely negative. The 
satient was well developed, rather well nourished, 


appearing neither acutely nor chronically ill. Blocd 
Wassermann and Kahn tests were negative. The 
blood count showed hemoglobin 95 per cent, 


4890,000 red cells, 11,600 white cells (88 per cent 
solymorphonuclears, 11 per cent lymphocytes, 1 per 
cent monocytes). 

Fluoroscopy showed a moderate dilatation of the 
lower two-thirds of the esophagus, the lowermost end 
being narrowed but smooth. The widened esopha- 
zeal lumen presented a localized irregular narrowing 
at the mid-portion. This filling defect was situated 
n the right and posterior aspects of the esophageal 
wall. The stomach was found to be normal. 
Roentgenograms (Fig. 1) confirmed the fluoroscopic 
findings. Roentgen diagnosis: 1. Carcinoma of 
mid-portion of esophagus, advanced. 2. Acha- 
lasia. 

Following the roentgenographic report, esophagos- 
spy disclosed a ragged, ulcerating and bleeding 
mass 26 cm. from the teeth. There was no obstruc- 
tion to the passage of the esophagoscope. Biopsy 
showed an extremely anaplastic new growth made 
up of nests of transitional cells and masses of undif- 
ferentiated squamous cells, which presented a great 
variation in size and staining characteristics. 
Numerous mitotic figures were scattered throughout 
the microscopic section. Jistologic diagnosis: Car- 
cinoma, squamous-cell, undifferentiated, grade 3. 

Between Nov. 27 and Dec. 24, 1941, the patient 
received a total of 2 X 2,400 r equally divided be 
tween an anterior and a posterior mid-esophageal 
portal, 15 X 8 cm.; 200 r was administered daily, 
alternating the fields. The factors were: 200 kv.p., 
em. distance, 1.0 mm. Cu filter. 

Course: On Dec. 26, 1941, the patient was dis 
charged. There was no appreciable change in his 
symptoms. On July 14, 1942, he entered another 
hospital because of a constant dull pain in the mid- 
substernal region. thereafter difficulty in 
swallowing solids setin. Death occurred on Oct. 23, 
142. Permission for autopsy was not obtained. 


Soon 


COMMENT 

Unless careful and repeated esophagos- 
copies are resorted to, carcinoma will 
rarely be detected early in patients suffer- 
ing from achalasia. No sharp change in 
the symptoms marks the appearance of 
carcinoma, especially when it is located 
higher up in the esophagus. 


This is so 
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Carcinoma of the esophagus in association 
Note the smooth narrowing at the 
supradiaphragmatic level and the extensive irregular 


Fig. 1. 
with achalasia. 


filling defect of the mid-portion of the esophagus 
(a) Postero-anterior view. (>) Right oblique view. 


mainly because there is no interference 
with the passage of food. Even at the 
late stage at which cancer was detected in 
the case here reported, no obstruction to 
the passage of the esophagoscope was en- 
countered. Furthermore, small irregulari- 
ties and filling defects in the dilated esoph- 
agus are often caused by and are readily 
attributed to retained secretion and food 
particles. Kornblum and Fisher have 
already stressed the fact that “‘roentgeno 
logic examination in cases of achalasia of 
the cardia is not complete until examina 
tion has been done after the esophagus has 
been evacuated of its retained contents.”’ 
This point is worth re-emphasizing. 

Rake, commenting upon a case which 
showed extensive keratinization and pearl 
formation, states that the latter features 
are unusual in esophageal epithelioma. 
He adduces this finding as evidence of 
correlation between achalasia and cancer 
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and as “stressing the marked irritation 
that must have been present.” It is 
noteworthy, therefore, that the case here 
reported did not show any keratinization. 
On the contrary, microscopically it pre- 
sented a wild growing, anaplastic type of 
tumor. 

To be able to deduce statistically an 
etiological correlation between carcinoma 
and achalasia of the esophagus, one must 
know their general incidence, both in- 
dividually and in combination. No ab- 
solute statistics are available for achalasia. 
Only scattered case reports or statistics 
for sectional and selective groups are to be 
found. 

The general incidence of carcinoma of the 
esophagus varies with race, sex, and dis- 
tribution of age groups in the population. 
The Vital Statistics for 1939 (7) reports 
2,621 patients dying from cancer of the 
esophagus in a population of 130,601,000. 
This gives a crude incidence of 2 per 100,- 
000 living persons. When one corrects 
for the fact that approximately 99 per 
cent of esophageal cancers occur in the 
age group beyond forty, one arrives at a 
general incidence of 7 per 100,000 (11 for 
males, 3 for females). A much higher in- 
cidence is found in the reliable Swiss sta- 
tistics (8), which for the years 1901 to 
1930 show from 43 to 49 males and from 
5 to 8 females dying yearly from carcinoma 
of the esophagus per 100,000 persons living 
over the age of thirty years. These figures 
would be even higher if one were to com- 
pute them on the basis of the living age 
group above forty years. 

In 1933 Vinson (9) analyzed 1,000 cases 
of cancer of the esophagus. In 457 of 
these, symptoms were of two and a half to 
thirty years’ duration. Vinson does not 
particularize further as to what antece- 
dent diagnoses and roentgenographic find- 
ings were presented by these 57 patients. In 
the same article he makes the statement 
that ‘carcinoma unquestionably develops 
in certain cases as the result of benign 
lesions in the esophagus.”’ In the same 
year (1933), under the heading The As- 
sociation of Benign and Malignant Lesions 
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of the Esophagus (10) he reports only one 
case of papillary squamous-cell epithelioma 
grade 2. It would be enlightening to 
know the incidence of carcinoma dis- 
covered by the follow-up at the Mayo 
Clinic, from which three years earlier (in 
1930) he reported 683 cases of achalasia. 
In his last publication on the subject 
(1942) he asserts (11) that “malignant 
change has occurred in the esophagus in a 
few cases of cardiospasm.”’ 

One thus sees that we have as yet no 
reliable norm by which to judge any pos- 
sible etiologic correlation between eso- 
phageal carcinoma and achalasia. 


SUMMARY 


1. A case of carcinoma of the esophagus 
associated with achalasia of the cardia 
is reported. 

2. Even though the admittedly im- 
portant exciting factor of irritation caused 
by the stagnation of saliva and food has 
been active over prolonged periods of time, 
new growths are of exceedingly rare oc- 
currence. This is the more noteworthy 
in view of the fact that shallow ulcerations, 
nests of epithelial hyperplasia, and wart- 
like formations have repeatedly been re- 
ported in achalasia. 

3. No statistical etiologic correlation 
of carcinoma to achalasia has as yet been 
established. To do so, one would have to 
prove that the incidence of carcinoma in 
achalasia is significantly greater than that 
found in the general population of the 
same age group. 

4. Among 227 cases of carcinoma of the 
esophagus, this reported case is the only 
one which was preceded by achalasia. 

5. The importance of evacuation of the 
contents of the esophagus prior to roent- 
gen examination is again emphasized. 

Mt. Alto Veterans Hospital 
Washington 7, D. C. 
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A New Gallbladder Contrast Medium: Priodax' 
LLOYD BRYAN, M.D., and N. S. PEDERSEN, M.D. 


San Francisco, Calif. 


OLLOWING THE report of Menees and 
Robinson in 1925, advocating the oral 
administration of sodium tetraiodophenol- 
phthalein as a contrast medium, improve- 
ments in the roentgenographic examina- 


Fig. 1. Roentgenogram made fifteen hours after 
administration of Priodax, showing bifid gallbladder 
with small stones in upper sac 


tion of the gallbladder have _ resulted 
largely from changes in equipment and 
roentgenographic technic. While tetra- 
iodophenolphthalein has produced reli- 
able contrast studies and has therefore 
come to be the sole preparation employed 
for that purpose, it has not been entirely 
satisfactory because of its several unde- 
sirable side effects, notably its laxative 
action, with an associated tendency toward 
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reverse peristalsis, nausea, and vomit- 

ing. Too frequently, also, the substance 
is not absorbed and remains in the colon. 
tending to obscure the ga'lbladder area. 
While these have not been unsurmount- 
able obstacles and have not prevented the 
production of satisfactory diagnostic data 
in most cases, they have warranted a 
search for a less obnoxious agent. 

Apparently an advance in this search 
has been made with the production, by 
Dohrn and Diedrich, of 8-(4-hydroxy-3,5- 
diiodopheny1)- a-phenyl-propionic acid. It 
has been demonstrated that between 60 and 
80 per cent of this substance is excreted 
unaltered, within several days, by the 
kidneys, whereas only traces of sodium 
tetraiodophenolphthalein are so_ elimi- 
nated. The assumption is that the unde- 
sirable intestinal side actions of the phtha- 
lein group are due to the fact that it is 
eliminated by the colon. 

The minimal lethal dose of the new prepa- 
ration, known commercially as Priodax, 
has been found to be considerably higher 
than that of iodophenolphthalein, by actual 
weight on parenteral administration, and 
about equal, after correcting for therapeu- 
tic dosage, upon oral administration. 

In a grouped series of 845 consecutive 
unselected cases we have found the new 
preparation to cause much less distress to 
the patient and to be of considerably more 
value as a diagnostic contrast medium. 

The opacity of the medium has seemed 
somewhat higher, although it is self-evi- 
dent that this is something of an individual 
characteristic and, being subject to varia- 
tions in technic, is difficult to assay. Of 
particular value has been the practically 
complete absence of the opaque substance 
in the colon. This is due, no doubt, to the 
fact that it is entirely absorbed in the 
small bowel and subsequently largely .ex- 
creted in the urine. We feel that this is of 
considerable importance, as all too often tt 
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is not possible to project the gallbladder 
qway from the hepatic flexure, at least 
yithout the expenditure of considerable 


time and film. 

From the point of view of the patient, 
cholecystography has become considerably 
less distressing with the use of the new 
medium. Of the side effects reported, by 
far the greatest number were mild, and 
information concerning them was elicited 
only by leading questions. Of the 845 pa- 
tients, only 12, or less than 2 per cent, ex- 
perienced vomiting. Diarrhea of a mild 
degree occurred in less than a third, and 
about 20 per cent complained of nausea. 
Mild griping and slight burning on urina- 
tion occurred in approximately 12 per cent. 
Several patients reported a tingling sensa- 
tion in the throat. 

Our preparation of the patient is simple. 
He eats his regular evening meal, following 
which he swallows the six ordinary-sized 
tablets (total 3 gm.) with water. For 
breakfast he has fat-free fluid (tea) and 
toast, and reports for examination fifteen 
hours following the ingestion of the tablets. 
The only deviation from his usual routine 
has been the taking of the tablets and the 
omission of fat with breakfast. Following 
the initial examination it has been our 
practice, in the larger proportion of cases, 
to give a synthetic fatty meal (Cholex) 
and re-examine in half an hour. This 
saves time but does not seem otherwise 
more desirable than the routine fatty 
meal. 

Of the 845 patients examined, 618 (73 
per cent) were reported as having normal 
gallbladders, showing average size, shape, 
and concentration, without evidence of 
stones or adhesions, and emptying over 50 
per cent following the fatty meal. The 
remaining 227 (27 per cent) were reported 
a having malfunctioning gallbladders, 
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approximately 50 per cent of these showing 
cholelithiasis. 

In 69 of the patients reported as having 
malfunctioning gallbladders surgical ex- 
ploration has been carried out, with veri- 
fication of the roentgenographic impression 
in every instance. In one case in which 
normal function was reported, cholecys- 
tectomy was done, with the discovery of 
stones which had not been previously de- 
tected. In several cases reported as show- 
ing a normal organ an appendectomy was 
subsequently done and in these the gall- 
bladders were described as seeming normal 
to palpation and in appearance. In no in- 
stance was a gallbladder showing impaired 
function roentgenographically found to be 
normal at operation. One carcinoma of 
the gallbladder was found on exploration. 


SUMMARY 


A clinical trial of a new gallbladder con- 
trast medium (Priodax) demonstrates that 
it offers definite advantages over sodium 
tetraiodophenolphthalein. 


Appreciation is extended to Dr. Charles C. Fulmer 
and Dr. William H. Sargent for permission to include 
their series of cases in this report. The Priodax 
used was supplied through the courtesy of the 
Schering Corporation. 


Franklin Hospital 
San Francisco, Calif. 
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Oral Cholecystography 


A Comparative Study of the Single- and Divided-Dose Method with Contrast Media in 
Liquid and Solid Form! 


L. W. PAUL, M.D., and E. A. POHLE, M.D., Ph.D. 


Associate Professor and Professor of Radiology 


with the collaboration of 
R. R. BENSON, M.D. 
Resident in Radiology 


University of Wisconsin Medical School, Madison, Wis. 


HE INTRODUCTION of a new contrast 
1 idee for gallbladder visualiza- 
tion, §-(4-hydroxy-3, 5-diiodophenyl)-a- 
phenyl-propionic acid (Priodax), gave us 
the opportunity and incentive to compare 
the drug with sodium iodophthalein for 
shadow-producing qualities; to determine 
the relative frequency of side effects, par- 
ticularly on the gastro-intestinal tract, and 
to review the procedure of cholecystog- 
raphy in general. 

Following the report of Stewart and 
Illick (9) in 1934, we began using a modified 
form of their “‘intensified technic.’’ If 
3.5 gm. of sodium iodophthalein given 
orally failed to produce a distinct shadow 
of the gallbladder sixteen hours later, the 
patient was given a dose of 1.5 gm. of the 
dye after a fat-free lunch and a similar 
dose following a fat-free supper. A second 
examination was then done the following 
morning, or approximately forty hours 
after the original dose of dye had been 
given. This method resulted in consider- 
able improvement in the accuracy of oral 
cholecystography in our hands and it was 
continued for several years. In 1938 the 
method was changed, and all patients were 
given two doses of the dye (a total of 7.0 
gm.), the first dose being administered 
after a regular noon lunch and the second 
after a fat-free supper. The roentgen 
examination was concluded the following 
morning. With this technic the accuracy 
of the method has been extremely high. 


? Read by title at the Twenty-ninth Annual Meeting 
of the Radiological Society of North America, Chicago, 
Ill., Dec. 1-2, 1943. 


Faint and questionable shadows were not 
often encountered and absence of a distinct 
gallbladder shadow could be relied upon in 
the vast majority of cases as indicating gall- 
bladder disease or cystic duct obstruction. 

The literature on oral cholecystography 
has become extensive, and it is not our 
purpose to review it here. Even in recent 
years there have been continued attempts 
to improve the diagnostic accuracy of the 
method by variations in technic of ad- 
ministration in order to obtain higher de- 
grees of concentration and better shadow 
densities. In our experience we have found 
it advantageous to keep the method of 
administration as simple as possible, and 
it has not been necessary to resort to the 
use of paregoric or alkalies to aid in ab- 
sorption or concentration. The impor- 
tance of a meticulous technic in the making 
of the roentgenograms has been empha- 
sized before. This factor, in our opinion, 
is of more importance than any other in 
obtaining satisfactory and reliable results, 
providing the patient has received an ade- 
quate amount of the contrast substance 
and has retained it. In recent years 
roentgen films have been improved con- 
siderably in contrast and in speed. This 
improvement is particularly noticeable in 
soft-tissue studies. The development of 
the rotating anode tube and the high- 
speed Potter-Bucky grid made possible 
the taking of gallbladder roentgenograms 
at faster speeds, with consequent improve- 
ment in detail as a result of the fine focal 
spot in the tube and the elimination of 
motion. We were desirous, therefore, of 
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determining whether these factors might 
not have resulted in sufficient improvement 
in the technical qualities of our gallbladder 
films so that the double dose method might 
be eliminated, thereby simplifying the 
rocedure. 

The first reports on the use of 6-(4-hy- 
droxy -3,5-diiodopheny]) - a- phenyl- propi- 
onic acid came from Germany, where it was 
given the name of Biliselectan. In this 
country it has been marketed under the 
name of Priodax.? Since the chemical 
name of the drug is cumbersome, it will 
hereafter be designated as Priodax in this 
paper. Priodax is manufactured in tablet 
form, each tablet containing 0.5 gm. of the 
drug. The dose recommended is 3.0 gm. 
Friodax contains 51.5 per cent iodine. It 
is largely excreted in the urine, 61 to 83 
per cent being recovered in three days, ac- 
cording to the manufacturer. 

In 1940, Kleiber (4) reported on the use 
of Biliselectan (Priodax) in 55 cases. In 
2% no shadow was seen. These were 
checked by the intravenous injection of 
tetraiodophenolphthalein and the same re- 
sults were obtained. Twenty-four of the 
patients came to operation and gallbladder 
disease was present in all. There were no 
ill effects from the drug. In the same year 
Grunke and Finger (3) described their 
experiences with this drug. In a series of 
18 normal cases an excellent gallbladder 
shadow was obtained in 16, while in the 
remaining 2 it was fair. Among 27 pa- 
tients with definite gallbladder disease, no 
shadow was obtained in 24, and a faint 
shadow in 3. Among 51 patients suspected 
of having gallbladder disease, excellent 
shadows resulted in 30; in 13 the shadows 
were faint to moderate in density; in 8 
no shadow was obtained. In 4 patients 
there was diarrhea and 2 patients vomited. 
There were no other ill effects. Lauer- 
Schmaltz (5), also in 1940, used Biliselec- 
tan in 45 cases, with 33 showing good 
shadows, 11 negative, and 1 questionable. 
He observed no ill effects from the drug. 
Rating (8), in 1941, reported good re- 


* Manufactured by the Schering Corporation, Bloom- 
field, N. J. 
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sults with Biliselectan. The chemistry of 
Biliselectan was described by Dohrn and 
Diedrich (1) in 1940. 

In America the pharmacology of Prio- 
dax has been studied by Modell (6). 
Using cats as the experimental animal, he 
found that the intravenous injection of the 
drug in doses as small as 50 to 75 mg. per 
kilo caused excitement with respiratory 
stimulation. Larger doses led to convul- 
sions. The intravenous LD 50 was about 
150 mg. per kilogram. The drug was much 
less toxic when administered orally, and 
animals survived doses as high as 1,000 
mg. per kilogram of body weight, though 
individual differences occurred. The drug 
when given over a period of days in total 
amounts of 250 mg. per kilogram of body 
weight caused impaired appetite, nausea, 
vomiting, and general depression. These 
effects did not occur after intravenous 
injection. Albuminuria was an outstand- 
ing effect but was transient. Doses up to 
1,000 mg. per kilogram were without effect 
on the non-protein nitrogen level of the 
blood, the phenolsulfonphthalein excretion, 
the red blood cell count, fragility of the 
red blood cells, and the blood clotting time, 
even though some of the larger doses 
proved fatal. No histologic changes were 
found in the kidneys. 

Einsel and Einsel (2), in a brief report on 
the use of Priodax, clinically, in 50 unse- 
lected cases, stated that a single dose of 
3.0 gm. was sufficient to produce good 
visualization of the normal gallbladder, 
equal or superior to that obtained with 
soluble iodophthalein. No obnoxious symp- 
toms were produced by the drug. Free- 
dom from nausea, vomiting, and diarrhea 
was an outstanding feature. 


METHOD OF STUDY 


In view of these favorable reports, it was 
decided to test the drug on a series of 
patients and to repeat the test on as many 
as possible with soluble iodophthalein. It 
was thought that only in this way could a 
satisfactory comparison of the shadow- 
producing qualities of the two be obtained, 
and at the same time the frequency of side 
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TABLE I: 


Diarrhea 


Nausea Vomiting Mild 


Priodax 3: 2 13 


(114 cases) (1.7%) (11.4%) 


Iodophthalein 


4 11 
(80 cases) 5 


5%) (13.7%) 
effects on the gastro-intestinal tract be 
studied. Since we were desirous also of 
comparing the efficiency of both drugs in 
single and multiple doses, it was decided 
to use the ‘‘intensified technic’ described 
earlier. The Priodax was given in doses of 
3.0 gm. and, if multiple doses were needed, 
two additional doses of 1.5 gm. were given. 
Iodophthalein was given in doses of 3.5 
gm. for the single dose, and the second and 
third doses were 1.5 gm. each. Patients 
from one surgical and two medical wards 
were chosen for this study. In all subjects 
the procedure of cholecystography was re- 
quested by the clinical staff as part of the 
diagnostic work-up. There were, there- 
fore, no strictly ‘“‘normals’’ in the group, 
and the examinations represent a cross 
section of cholecystography as seen in this 
institution. Because of economic and other 
reasons, it was not possible to study every 
patient with ‘‘no shadow” on the initial 
examination by the double dose method, 
and for the same reasons the number of 
patients who were given both drugs is 
limited to 46. In view of the constancy of 
the results obtained, however, it is be- 
lieved that this number is sufficient to give 
an accurate comparison. At the time of 
roentgen examination each patient was 
questioned with reference to unpleasant 
effects. 
RESULTS 

Priodax was given to 114 patients and 
iodophthalein to 80. Among these were 46 
who received both drugs. Table I lists 
the side effects in the entire series. It was 
rather surprising to find that 28.1 per cent 
of patients complained of nausea after 
taking Priodax as compared to 45 per cent 
for iodophthalein. Since it is difficult to 
evaluate a subjective complaint such as 
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| Burning Burning 
Urination) Throat 


Total 
Diarrhea 


Diarrhea 
Severe 


Diarrhea 
Moderate 


6 7 7 
(6.1%) 


(5.3%) 


26 17 9 
(22.8%) (15°) (8%) 


23 
(28.7%) 


Ss 
(10°) 


(5°) 
nausea, and since in some of the patients 
the nausea may have been a result of their 
disease, these figures may not be of signifi- 
cance. Vomiting occurred in only two (1.7 
per cent) of the Priodax cases as compared 
with four (5 per cent) for iodophthalein. 
The incidence of diarrhea after Priodax is 
also of some interest, some degree occurring 
in 22.8 per cent of the 114 patients. With 
iodophthalein diarrhea occurred in 28,7 
per cent of SO cases The incidence of 
severe diarrhea (four to ten stools) was 
somewhat greater for iodophthalein, 10 
per cent as compared to 6.1 per cent for 
Priodax. Burning on urination was noted 
by 15 per cent of the patients taking Prio- 
dax, apparently due to the excretion of the 
substance in the urine. Eight per cent 
complained of burning in the throat after 
swallowing the tablets. During the latter 
part of the study we were furnished with 
coated tablets, which eliminated this symp- 
tom. The shadow-producing qualities of 
the drug were not influenced by the coat- 
ing.* 

A comparison of the shadow densities 
with the two drugs is given in Table II. 


TaBLe II: SnHapow DENSITY FOR ENTIRE SERIES 


Good 
Shadow 


Moderate 
Shadow 


Faint 
Shadow 


No 
Shadow 


29 3 10 
1%) 7% 


Priodax 
(ll4 cases), (25 
Iodophtha- 
lein 16 6 
(80 cases) (20%) 5 


(2.6%) (8.7%) 
(7.5%) 


In interpreting the results, the density of 
the gallbladder shadow is listed according 
to degree, thus: no shadow, faint shadow, 
fair shadow, and good shadow. When the 
examination was to be repeated with the 

* Coated tablets will not be available for the dura- 
tion of the war. 
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other drug, an interval of at least three 
days was allowed to avoid a summation 
fect. In approximately one-half of the 
cases, Priodax preceded iodophthalein and 
vice versa. The percentage of fair and good 
shadow results is almost identical with the 
two drugs, being 71.9 per cent for Priodax 
and 72.5 per cent for iodophthalein. These 
figures can be considered the normals as 
far as the concentrating response of the 
gallbladder is concerned. There was a 
smewhat greater incidence of faint shad- 
ows with iodophthalein, 7.5 per cent as 
compared to 2.6 per cent for Priodax. 


TasLe III: Sipe EFFECTS FOR COMPARATIVE SERIES OF 


46 CASES 
DIARRHEA 
No diarrhea with either Priodax or iodophthalein 28 
Diarrhea with both....... 8 


Diarrhea with Priodax, none with iodophthalein 


Diarrhea with iodophthalein, none with Priodax 5 
Record incomplete 2 
NaUSBA 
No nausea with either ° 25 
Nausea with both.... . ; 7 
Nausea with Priodax, none with iodophthalein l 
Nausea with iodophthalein, none with Priodax 11 
Record incomplete . 2 
VOMITING 
No vomiting with either Priodax or iodophthalein 41 
Vomiting with both 0 
Vomiting with Priodax, none with iodophthalein 0 
Vomiting with iodophthalein, none with Priodax 3 


Record incomplete. . . ~ 


SHaADow DENSITY FOR COMPARATIVE 
SERIES OF 46 CASES 
Shadow densities similar with both drugs (41 cases 
No shadow 11 cases (stones in six 
Faint shadow 1 case (no stones) 
Fair shadow. . 5 cases (stones in one 
Good shadow. . 24 cases (stones in one 
Shadow densities dissimilar (5 cases) 
One case faint with Priodax, good with iodophthalein 
One case no shadow with Priodax, faint with iodo 
phthalein 
Two cases good with Priodax, fair with iodophthalein 
One case good with Priodax, faint with iodophthalein 


TaBLe IV: 


The results in the comparative series of 
#0 cases are listed in Tables III and IV. 
Table III gives the frequency of side effects 
on the gastro-intestinal tract and Table IV 
the comparison of shadow densities. It 
will be seen that the results were similar in 
tl cases, dissimilar in 5 cases. In 2 of this 
latter group better shadows were obtained 
with iodophthalein, and in 3 better shad- 
ows were produced by Priodax. 

Table V gives the results in the cases in 


ORAL CHOLECYSTOGRAPHY 


229 





TABLE V: RESULTS OF “INTENSIFIED TECHNIC” 


PRIODAX (16 cases 
In 12 cases, no shadow after single dose, no shadow 
after multiple doses 
In 1 case, faint shadow with stones after single dose, 
same after multiple doses 
In 2 cases, no shadow after single dose, faint shadow 
after multiple doses 
In 1 case, faint shadow after single dose, fair shadow 
after multiple doses 
IODOPHTHALEIN (5 cases 
In 2 cases, no shadow after single dose, no shadow 
after multiple doses 
In 1 case, faint shadow after single dose, faint shadow 
after multiple doses 
In 1 case, fair shadow after single dose, good shadow 
after multiple doses 
In 1 case, no shadow after single dose, faint shadow 
after multiple doses 


which the intensified technic was used. 
In 16 Priodax cases the use of additional 
drug failed to increase the shadow density 
in 13, while in 3 a slight increase was ob- 
served. The method was used in 5 iodo- 
phthalein cases, with no change in 3 and 
slight increases in the other 2. 
DISCUSSION 

As mentioned earlier, it is difficult to 
evaluate the significance of nausea in these 
patients. With iodophthalein a fairly 
high incidence of this symptom might be 
expected in view of the unpleasant taste of 
the drug and the difficulty of masking it 
satisfactorily. We used a powder form, 
dissolving it in water and adding grape 
juice. Our results with Priodax are some- 
what at variance with the reports of others, 
since 28.1 per cent of our series complained 
of nausea. That the drug may not be 
without some effect on the gastro-intesti- 
nal tract when given orally is suggested 
by the experimental work of Modell (6) 
referred to earlier. 

The incidence of vomiting with Priodax 
was only 1.7 per cent. Even with iodo- 
phthalein vomiting occurred in only 4 of 80 
patients (5 per cent), hardly a significant 
figure. Three of these 4 patients had gall- 
bladder shadows of excellent density while 
one showed no shadow. In one case the 


vomiting was extremely troublesome, yet a 
very good gallbladder shadow resulted. 
In the comparative series of 46 patients, 3 
vomited after taking iodophthalein (good 
shadows in all), none after Priodax. It 
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Fig. 1. 
sity. B. 
to that obtained with iodophthalein. 


appears, therefore, that the incidence of 
vomiting is somewhat higher with iodo- 
phthalein but it does not occur often 
enough to be a disturbing factor and seldom 


interferes with visualization when the gall- 
bladder function is normal. 

We were interested particularly in the 
results with reference to diarrhea. Our 
findings indicate that diarrhea occurs al- 
most as frequently with Priodax as it does 
with iodophthalein (22.8 per cent and 28.7 
per cent, respectively) but that the diar- 
rhea is likely to be a little more severe with 
the latter drug. That Priodax is not en- 
tirely innocuous in this respect is indicated, 
also, in the comparative series, 5 patients 
having diarrhea after Priodax and none 
after iodophthalein. Again, however, diar- 
rhea was slightly more frequent after iodo- 
phthalein (14 cases as compared to 11 for 
Priodax). It is our impression from these 
studies that gastro-intestinal side effects 
are nearly as frequent with Priodax as 
with iodophthalein but that these effects 
rarely influence the end-result with either 
drug. 

The density of the gallbladder shadow 
produced by the two drugs was so similar 
that, in the majority of cases (41 out of 
46), the films were identical (Figs. 1 and 
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A. Appearance of the gallbladder fifteen hours after a single dose of iodophthalein, showing good den- 
Same patient fifteen hours after a 3-gm. dose of Priodax. 


The density of the shadow is comparabel 


2). This is borne out in the complete series. 
While the number of ‘‘good’”’ shadows was 
greater for Priodax, the totals of ‘‘fair’’ and 
‘“‘good”’ shadow cases are practically iden- 
tical, 71.2 per cent and 72.5 per cent. 
Since these constitute the normal cases, 
there is no particular advantage for either 
drug. 

The burning on urination noted by some 
patients after taking Priodax was of little 
consequence and it is doubtful if most 
would have noted it if their attention had 
not been directed to it by questioning. 
Burning in the throat was, similarly, not a 
serious complaint and was eliminated by 
the use of coated tablets. 

The patients from one ward received no 
cleansing enemas or other preparation of 
the bowels prior to roentgenography. If 
gas obscured the gallbladder, pitressin was 
used according to the method described in 
a previous paper (7). This was found to 
be entirely satisfactory. Priodax has the 
advantage of palatability. It is certainly 
easier to dispense, being in tablet form. 
Patients were instructed to take the tab- 
lets with sips of water after a fat-free sup- 
per, to avoid eating after this, and to 
report to the roentgen-ray department at 
the specified time the following morning. 
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Fig. 2. A. 
patient after a single dose of 3.5 gm. of iodophthalein. 
Priodax 


These simple directions were found to be 
satisfactory with both drugs. 

Although the number of cases in which 
the intensified technic was used is not 
large, especially with iodophthalein, we 
were impressed with the fact that when a 
single dose of the drug failed to produce 
any shadow of the gallbladder, additional 
doses rarely resulted in its demonstration. 
This certainly was true of Priodax and, 
since the comparative series revealed no 
significant difference in the shadow-pro- 
ducing qualities of the two, we believe it is 
equally true of iodophthalein. 

The importance of painstaking technic 
in the making and processing of the roent- 
genograms is particularly stressed. We 
have found the use of a rotating anode 
tube and fractional second exposures (one- 
or two-tenths of a second) extremely help- 
ful in giving clear, sharp shadows with 
sufficient contrast. 


SUMMARY AND CONCLUSIONS 


In a series of 46 patients cholecysto- 
graphic examination was done with both 
sodium iodophthalein and a new drug, 
Priodax. No significant differences were 


ORAL CHOLECYSTOGRAPHY 


Gallbladder shadow after a 3-gm. dose of Priodax. 





The shadow is of good density. B. Same 
Gallbladder density is comparable to that obtained with 


found in the shadow-producing qualities 
of these two drugs when given in single 
doses of 3.5 and 3.0 gm., respectively. 
The incidence of nausea and vomiting was 
slightly less with Priodax, but diarrhea 
occurred nearly as frequently as with 
iodophthalein, although it tended to be 
less severe. Including the 46 patients, a 
total of 194 examinations were studied in 
148 individuals, 114 receiving Priodax and 
80 iodophthalein. In this larger series the 
results were not appreciably different. 
The figures in Table II suggest that with 
Priodax there will be fewer cases showing 
faint shadows. Priodax has the advantage 
of ease of dispensing and of administering. 

The importance of the technical proce- 
dure in roentgenography is emphasized. 
The use of high milliamperages (200 ma.), 
a rotating anode tube, and short exposure 
times (one- to two-tenths of a second) im 
proved the diagnostic quality of the roent- 
genograms. Single doses of either drug 
were found to be satisfactory. If faint 
shadows result, the use of an intensified 
technic with repeated smaller doses will 
occasionally produce an intensification of 
the shadow, but this is not necessary as a 
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rule. Providing the technical features of 
the examination are given careful atten- 
tion, we have found that the procedure can 
be simplified. The patient is instructed to 
take the drug after a fat-free supper, to 
avoid eating after this, and to report to the 
department at eight o'clock the next morn- 
ing. If gas obscures the gallbladder, pit- 
ressin is administered and the examination 
concluded. If pitressin is contraindicated, 


a cleansing enema is given but is seldom as 
satisfactory. 


University of Wisconsin Medical School 
Madison, Wis. 
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Cholecystography with Priodax: 


A Report on 600 Examinations’ 


H. W. HEFKE, M.D. 
Milwaukee, Wis. 


OENTGEN EXAMINATION of the gall- 
bladder with the aid of tetraiodo- 
phenolphthalein is one of the most valuable 
additions to the diagnosis of gallbladder 
disturbances. Its introduction by Graham 
and Cole in 1924 marked a major step for- 
ward; and today, this test remains the 
most important single diagnostic method 
in this field. Its accuracy, on correlation 
with surgical exploration, has been vari- 
ously reported as between 90 and 98 per 
cent. The possibility of diagnosing ade- 


nomas and tumors of the wall of the gall- 
bladder by this method has been noted by 
Kirklin. 

It is generally agreed that intravenous 
administration of tetraiodophenolphthalein, 
although perhaps of greater diagnostic 


accuracy, does not constitute the method 
of choice because of bothersome, and at 
times dangerous, side effects. While in- 
travenous cholecystography is still used 
routinely by some, it has been generally 
abandoned in favor of the oral method. 
In recent years, appropriate technics of 
administration and of radiological examina- 
tion with the latter method have been 
firmly established by Kirklin and others. 

Employment of the double dose method 
has not been widely accepted, primarily 
because of inconvenience to the patient. 
Again, with too dense a concentration of 
dye, small radiolucent stone shadows may 
frequently be obscured. 

The method of repeating the dosage of 
dye immediately following the finding 
of a non-functioning gallbladder without 
stones has, in my opinion, had a more 
evident justification for general use. It 
has been noted that approximately one 
out of four such non-functioning gall- 
bladders has been found to have normal 
function when the same amount of tetra- 
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iodophenolphthalein was given on the day 
of the first x-ray examination, and when 
the patient abstained from any fatty food 
for the next twenty-four hours. These false 
non-functioning gallbladders can probably 
best be explained on the basis of faulty 
absorption of dye from the intestinal tract, 
and by diarrhea and other physiological 
factors. In such cases, there is apparently 
no reason to suspect the gallbladder itself 
as the primary seat of disease. 

If one considers the convenience and 
well-being of the patient, tetraiodophenol- 
phthalein leaves much to be desired. There 
are far too many complaints of diarrhea, 
nausea, and vomiting following its use. 
Indeed, vomiting may become particularly 
severe, with consequent loss of contrast 
material and failure of visualization. At 
times, patients complain of the persistence 
of after-effects and refuse to submit to 
another gallbladder examination. While 
there are always some hysterical or neu- 
rotic patients who tend to exaggerate, there 
can be no question that the examination 
may be very severe in its effects on persons 
who are already weak and exhausted. 

Several attempts have been made to 
find a cholecystographic contrast material 
which would not give rise to the objection- 
able effects of tetraiodophenolphthalein 
and, because of better absorption, might 
produce superior cholecystographic shad- 
ows. Some of these potential dyes have 
proved to be toxic, while others afford but 
poor radiologic contrast. 

In 1940, Dohrn and Diedrich system- 
atically experimented with a large num 
ber of iodine-bearing compounds which 
were capable of being excreted by the 
liver. After eliminating many of these 
compounds because of toxicity or because 
of excretion by the kidneys rather than by 
the liver, they finally selected, as the sub 
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stance most suitable for their purpose, 
B- (4-hydroxy-3, 5-diiodopheny]) - a-phenyl- 
propionic acid. This is a white crystalline 
powder, insoluble in water and having an 
iodine content of 52 per cent. The lethal 
dose in rabbits (according to Junkmann) 
is 2.8 gm. per kilogram orally. Rabbits 
tolerate 1 to 2 gm. per kilogram orally 
without conspicuous phenomena. Mo- 
dell’s findings on the pharmacology of 
this substance are substantially in agree- 
ment. Since the dosage for man is 3.0 
gm., this would seem far removed from 
the experimental danger line of toxicity. 

This substance is excreted with the bile 
in adequate concentration. Junkmann 
notes that about 50 per cent of the chemi- 
cal is excreted with the urine during the 
first twenty-four hours after administra- 
tion; while only 3 to 4 per cent of tetra- 
iodophenolphthalein is excreted by the 
urine, most of it being eliminated by way 
of the colon. He has found a similar type 


of excretion in human beings. 
This substance was tested clinically by 


Kleiber, Rating, and by Grunke and 
Finger, all of whom found it remarkably 
well tolerated and free from side actions. 
They observed no toxic effects clinically. 
Good gallbladder shadows were obtained 
even in cases with intestinal complications. 
Some of these investigators consider the 
diagnostic worth of the new medium 
equal to that achieved with the intravenous 
administration of tetraiodophenolphthalein. 

I have used Priodax, as the preparation 
is known in this country, in 600 gall- 
bladder examinations. Administered in 
tablet form, a total of 3.0 gm. of the active 
substance constitutes the usual dose. A 
fat-free supper is eaten at six P.M. No 
preliminary laxative or diet is given. Im- 
mediately after supper, the tablets are 
swallowed, whole or crushed, with water 
or fruit juice. The patient is told not to 
chew them because of the unpleasant burn- 
ing and bitter taste. Following this, the 
patient abstains from food (except water or 
fruit juices) until the examination is com- 
pleted the following morning. A cleansing 
enema in the morning is advised. 
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The first film is taken approximately 
fifteen hours after administration of the 
Priodax. If this shows gallstones, no 
further x-ray studies are done. If there 
is too much gas overlying the bladder, 
pitressin is given, or a cleansing enema if 
pitressin is contraindicated. Should no 
gallbladder shadow be seen, a larger film 
is taken after another hour. Where a 
normally functioning gallbladder without 
stones is found, 4 ounces of cream are 
given to the patient and another film is 
taken in forty-five minutes. The patient 
should be rotated fairly often in order to re- 
move gas shadows in the colon from the 
region of the gallbladder. At times, several 
films are necessary to determine the ab- 
sence or presence of stones. It is most im- 
portant that the films be viewed by the 
radiologist or a technician with adequate 
understanding of the factors involved, 
before the patient is dismissed. Many a 
re-examination can thus be avoided. It 
has been noted that gas and the presence 
of the medium in the colon (leading to con- 
fusing shadows) are not so frequent with 
Priodax as with tetraiodophenolphthalein. 

Comparatively little attention is paid 
to the decrease in size of the gallbladder 
or its complete emptying after the fat meal. 
This change in size and contour is of 
greater diagnostic value for the demon- 
stration of non-opaque stones than for 
emptying function. A _ second fat-free 
meal is occasionally given in order to 
differentiate between gas shadows and 
stones, rather than to achieve a certain 
degree of emptying. 

Priodax was much better tolerated than 
tetraiodophenolphthalein, the nausea, vom- 
iting, and diarrhea usually associated with 
the latter being markedly decreased in 
frequency and severity with the former. 
Only occasional and slight complaints were 
voiced with respect to nausea and vomut- 
ing. About 8 per cent of the patients 
answered affirmatively upon direct ques- 
tioning. Only 0.08 per cent complained of 
vomiting. There were one or two loose 
stools in 8 per cent of the cases; diarrhea, 
with three or more stools, was present in 
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3 per cent. Several patients had taken 
tetraiodophenolphthalein on previous oc- 
sions and every one of these emphati- 
ally preferred Priodax. 

Three out of 100 male patients com- 
plained of slight burning on urination, a 
fnding seldom complained of by females. 
This symptom is explained by the fact 
that more than half of the substance is 
excreted by way of the kidneys. Urine 
aamination in 30 patients showed no 
irritation of the kidneys; no albumin was 
found and casts were absent. The num- 
ber of erythrocytes and leukocytes was 
normal in these patients. 

In one patient, contrast filling of a 
hydronephrotic kidney pelvis was observed 
on all films following the administration 
of Priodax. An intravenous pyelogram 
with diodrast subsequently confirmed the 
diagnosis of hydronephrosis of the right 
kidney, with delayed kidney excretion. 
Xo ill effect in the patient was noted. 

In this series, no instances of iodine 
sensitivity were observed; nor was there 


any evidence that the oral administration 


of Priodax had exerted harmful effects on 
the health of the patients. 

Of the 600 examinations with Priodax, 
) per cent showed excellent gallbladder 
shadows; in 8 per cent the contrast was 
less intense but considered normal. A 
poorly functioning gallbladder was diag- 
nosed in 2 per cent; while in the remaining 
\) per cent, there was failure of visuali- 
zation. Stones were demonstrable in 12 
per cent, being observed in both normal 
and non-functioning gallbladders. 

The question of roentgenologic diagnosis 
ofa poorly functioning gallbladder is still 
controversial. In our experience it has 
seemed best either to repeat the examina- 
tion immediately or to re-examine after a 
lew weeks of medical regime. Most sur- 
geons believe that cholecystectomy in 
these cases is indicated only where there 
Sa typical history of biliary colic. 

In a so-called non-functioning  gall- 
bladder, the question of absorption must, 
ofcourse, be weighed before the organ is to 
be considered abnormal. Thus, an ob- 
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structed pylorus will not allow enough of 
the contrast material to enter the small 
intestine to permit sufficient absorption 
for adequate gallbladder contrast. A con- 
siderable decrease in liver function will 
also result in non-filling even though the 
gallbladder is actually normal. Again, in 
cases of severe heart disease, inadequate 
absorption and poor liver function may 
lead to an erroneous diagnosis of non- 
functioning gallbladder. However, clini- 
cal examination in such cases usually 
points to the inadvisability of administer- 
ing radiopaque agents. 

In 30 of our cases in which the gall- 
bladder was not demonstrable, the 3-gm. 
dose of Priodax was repeated immediately 
in order to check the value of a single 
dose. Only one of these patients showed 
a normal functioning gallbladder following 
re-examination. This is in marked con- 
trast to our experience with tetraiodo- 
phenolphthalein, with one out of four 
patients showing normal function at a 
24-hour re-examination. At present, the 
single 3-gm. dose of Priodax is considered 
satisfactory in cases of non-functioning 
gallbladder. A second dose is administered 
only exceptionally, particularly where there 
is some question of poor function, with or 
without stones. 

Thus far, surgery has been carried out 
in 60 cases of this series. In all cases where 
stones were demonstrable radiologically, 
they were found at operation. Stones were 
also found in one patient where the roent- 
gen diagnosis of normal functioning 
gallbladder without stones had been made. 
In one case diagnosed as non-functioning 
gallbladder, surgery revealed normal func- 
tion. The percentage of accuracy in this 
small series of surgical checks was 96.7 
per cent, comparing favorably with the 
surgical follow-up findings after the ad- 
ministration of tetraiodophenolphthalein. 

CONCLUSIONS 

Priodax is a reliable contrast material 
for cholecystography. No evidence of 
harmful effects was observed in 600 cases. 
Nausea, vomiting, and diarrhea are con- 
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siderably less than with tetraiodophenol- 
phthalein. Diagnostic accuracy is as great 


as that achieved with tetraiodophenol- 
phthalein, and in some respects (par- 
ticularly in cases of non-functioning gall- 
Priodax seems to be more re- 


bladder) 
liable. 

Note: The clinical trial of Priodax was made 
possible by the Schering Corporation, Bloomfield, 
N. J., which furnished the contrast material for 
this study. 


Milwaukee Hospital 
Milwaukee, Wis 


H. W. HEFKE 


March 1944 


BIBLIOGRAPHY 


AND DIEDRICH, P.: 
1133-1134, 1940. 
K.: Klin. Wehnschr. 


DouRN, M., 
Wehnschr. 66: 

JUNKMANN, 
1941. 

GRUNKE, W., AND FINGER, H.: 
19: 1187-1189, 1940. 

MODELL, W.: J. 
1384, 1942. 

KLEIBER, N.: 
1135, 1940. 

RaTING, B.: Fortschr. a. d. Geb. d. Réntgenstrahlen 
63: 99-110, 1941. 

KIRKLIN, B. R.: Am. J. Roentgenol. 25: 595-40] 
1931. : 

KIRKLIN, B. R., AND BLAKE, T. W.: J. A. M.A 
105: 1416-1419, 1935. 

GrauaM, E. A.: Am. J. M. Se. 172: 625-643, 1926 


Deutsche med. 

20: 125-128, 
Klin. Wehnschr. 
& Clin. Med. 


Lab. 27: 1376- 


Deutsche med. Wehnschr. 66: 1134- 








arch 1944 


1€ med, 
(25-128, 
chnschr, 
': 1376- 
i: 1134- 
strahlen 
195-601, 
-M.A 


3, 1926 


Baker's Cyst: Posterior Herniation of the Knee Joint’ 


HAROLD H. KUHN, M.D., and JAMES E. HEMPHILL, M.D. 
Durham, N. C. 


HERE ARE numerous references in the 
Tientere to cysts of the popliteal 
region. Adams (1) in 1840 presented one 
of the first descriptions of herniation of 
the capsule of the knee joint. He con- 
jdered the popliteal swelling to be a 
‘dropsy” of the joint. Gruber (2) de- 
gribed enlarged bursae communicating 
with the knee joint. Foucher (3) made a 
study of 11 dissected specimens of popli- 
teal cysts and 19 clinical cases. Baker (4) 
described 10 cases, discussed the forma- 
tion of synovial cysts, and differentiated 
thm from diseases of the knee joint. 
His original belief was that these cysts 
were the result of osteo-arthritis. In 3 of 
his patients examination after amputation 
indicated that there was a true herniation 
through the posterior wall of the joint cap- 
sule. He wrote: “To be a true hernia, 
the sac must be connected with the joint. 
It must be lined with synovia and con- 
nected with the joint by either a normal 
or abnormal opening.’ Haggart (7) pre- 
ented 12 cases in which operation was 
done. Nine of these were true herniations 
oi the knee joint; in one there was a 
lipoma of the popliteal space, in another a 
iyperplastic subcutaneous fat pad, and the 
maining patient had an enlarged semi- 
membranosus bursa. 

Wilson, Eyre-Brook and Francis (S) 
presented a thorough survey of the ana- 
tomical, operative, and pathological as- 
pects of 21 cases. They made roentgeno- 
gic pneumograms in their last 3 patients 
aid describe aspiration of the cyst and its 
ajection with air. Cravener (5) reported 
asingle case in which air was injected di- 
rectly into the joint and demonstrated air 
m the cyst roentgenographically. 

The syndrome is fairly definite. Usually 
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Fig. 1. Case I: Lateral soft-tissue roentgenogram of 
the knee, showing the outline of the superior portion of 
the popliteal mass (Baker’s cyst). This soft-tissue 
mass was not visible on the anterior-posterior view. 
Compare with Figure 3 


the hernia develops insidiously. Occa- 
sionally, because of trauma or inflamma- 
tion, an acute effusion occurs and the sac 
is pushed backward along the path of least 
resistance. In the early stages, there may 
be only vague pain and a sense of fullness, 
which may be intermittent. The symp- 
toms may suggest an internal derangement 
of the knee. As the cyst increases in size, 
the swelling extends down the popliteal 


space, under the deep fascia. 

When the patient is in the upright 
position and the knee is completely ex 
tended, the cystic swelling may appear as 
a bulging mass on the medial aspect of the 
popliteal area distal to the popliteal skin 


creases. Examination usually shows a 


soft, non-tender, fluctuant mass along the 
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Figs. 2 and 3. 


abnormal collection of air overlying the medial surface of the knee. 
The air-filled stalk of communication with the knee joint is 


with air. The multiloculated character is obvious. 
not so clearly demonstrated as in Figure 4. 


lateral aspect of the semimembranosus ten- 
don. This cyst must be differentiated from 
a number of other entities, including li- 
poma, hyperplastic bursitis, fibrosarcoma, 
angioma, and arteriovenous aneurysm. 

The purpose of this report is again to call 
attention to the method of pneumographic 
diagnosis. In many patients who are sus- 
pected of having a popliteal cyst a definite 
diagnosis can be made by pneumograms of 
the knee joint. Plain soft-tissue roent- 
genograms will usually show the abnormal 
swelling but will not demonstrate its com- 
munication with the joint (Fig. 1). 

The two cases to be reported here were 
satisfactorily diagnosed by the following 
method. 

The skin over the anterior aspect of the 
knee is prepared in the usual aseptic man- 
ner. A two-way stopcock is attached to a 
No. 18 or 20 needle and syringe in such a 
manner that air filtered through a sterile 
sponge can be drawn into the syringe. 
The tip of the needle is then introduced into 
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Case I: The anterior-posterior view (left), made after air injection of the knee joint, shows the 


The lateral view (right) shows the cyst filled 


the knee joint on its anteromedial aspect. 
Sufficient air to fill the joint can be in- 


jected with safety. After the injection, 
the needle is withdrawn and an elastic cloth 
bandage is applied to the lower third of 
the thigh and the knee, compressing the 
quadriceps pouch. This produces an even 
distribution of the air, which should enter 
any cyst communicating with the joint, 
unless the point of communication is 
blocked. Roentgenograms with soft-tissue 
exposure are then made (Figs. 2, 3, and 4). 
If the films fail to show air in the popliteal 
swelling, then aspiration of the cyst should 
allow the air to replace the gelatinous ma- 
terial. 

The treatment, as advocated by Baker 
(4) and improved by Haggart (7) and 
Wilson et al. (8), is palliative or surgical. 
If the cyst is small and symptoms have 
been mild, a tight binder with pressure 
pad directly over the mass is said to mim 
mize the possibility of a recurrence of the 
swelling. If the cyst has become large and 





farch 1944 


yws the 
st filled 


joint is 


spect. 
ye in- 
ction, 
cloth 
rd of 
y the 
even 
enter 
joint, 
mn is 
issue 
id 4). 
liteal 
ould 
; ma- 


jaker 

and 
rical. 
have 
sure 
nini- 
the 

and 


BAKER’S CysT 


Vol. 42 


painful, impinges upon the tibial nerve, 
causes edema of the leg by obstructing 
yenous return, interferes with the arterial 
fow, or hinders normal motion of the knee, 
then surgical removal is advisable. In- 
ection of a sclerosing material into any 
cyst OF popliteal swelling is contraindicated 
because of the potential danger of injuring 
the knee joint. 


CASE REPORTS 

Case I: G. B., a 28-year-old white female, was 
gen in consultation in regard to intermittent 
swelling over the posterior aspect of the left knee, 
of eighteen months’ duration. Examination showed 
a slight increase of joint fluid without tenderness. 
Motion was present from 180° to 45°. On the 
posterior surface of the knee there was a soft, non- 
tender, fluctuant mass, 3 X 4 cm., in the mid-line 
just inferior to the popliteal skin creases. Ballotte- 
ment of the patella produced a palpable fluid wave 
in this mass. There was no increase in skin tem- 
perature or bruit. 

Roentgenograms made after injection of air into 
the knee joint showed the mass to be a large, multi 
loculated cyst (Figs. 2 and 3). 

Operation was advised but was refused. 

Case II: E. R., a 4-year-old boy, was seen be- 
cause of recurrent swelling over the posterior aspect 
of either knee, of eight months’ duration. These 
swellings, which were asymptomatic, varied in size. 
During the two months prior to hospital entry, 
the mass on the left knee had disappeared com- 
pletely, but the one on the right had remained about 
the same size. Examination showed a soft, fluc- 
tuant, non-tender, cystic mass, 2 cm. in diameter, 
on the posterior aspect of the right knee overlying 
the tendon of the semimembranosus muscle and 
inferior to the popliteal skin creases. On extension 
of the knee, the swelling became tense and moved 
with the medial gastrocnemius tendon. The over- 
lying skin appeared normal. The left knee showed 
no abnormality. 

Thirty c.c. of filtered air were injected into the 
tight knee joint by the method described above. 
Roentgenograms showed the synovial space to be 
well formed. There was an abnormal collection 
of air in the popliteal region, in what appeared to 
be a localized cyst communicating with the joint 
by a slender stalk (Fig. 4). On aspiration of the 
cyst, gelatinous material and air were obtained. 

At operation the cyst was found to lie under- 
neath the popliteus muscle and along the gastroc- 
temius tendon, to which it was adherent. The 
cyst was freed from the tendon and on reflection 
of the popliteus muscle was found to connect di- 
rectly with the knee joint by a long slender pedicle, 
which was dissected into the knee joint and severed 
at that level. 


Fig. 4. CaseII: Lateral view showing the cyst filled 
with air. The abnormal collection of air in the 
popliteal space can be seen to communicate directly 
with the posterior joint by the thin stalk 


DISCUSSION 


Pneumograms of the knee joint are in- 
dicated in all cases of abnormal popliteal 
swellings where cysts communicating with 
the joint are suspected. 

During operation for the removal of a 
popliteal cyst or herniation, any pedicle 
which is demonstrated should be followed 
into the knee joint and severed through its 
intra-articular portion. A complete clo- 
sure of the capsule should be carried out. 
If this is done, the possibility of recurrence 
should be minimized. 

Duke University School of Medicine 
Durham, N. C. 
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Low-Voltage Contact Irradiation Therapy: Further Experience’ 


LOWELL S. GOIN, M.D. 


Los Angele 


N A PREVIOUS communication (1) the 
| basic principles of contact irradiation 
therapy were indicated, with an outline 
of possible uses for this particular method 
of treatment. After a lapse of nearly five 
years, during which period contact ther- 
apy has been constantly employed, it may 
be useful to review briefly these basic 
principles and to enumerate the pathologi- 


TABLE I: PERCENTAGE 
Voltage, 50 kv. (constant potential). 


Distance *ilte |———-———--- 
0.0 Cm. 
100% 
100% 
100% 


100% 
100% 


100% 


2.0 cm. 
2.2 cm. 
2.2 cm. 


.O mm. Al 
2.5mm. Al 


4.0 cm. .0 
4.2 cm. O mm. Al 
4.2 cm. 2.5mm. Al 





TABLE IT: 


Intensity in Air 


ities ae : 
Distance Filter r per minute 


2.0cm. | .0 
2.2 cm .Omm. £ 
2.2 cm. 2.5mm. £ 


7,400 
1,278 
506 
1,850 
350 


40cm. | .0 
4.2 cm. .Omm. 
42cm. | .5mm. 


cal conditions in which it has been found 
most useful, together with the results ob- 
tained. 

It is doubtful that the effect of radiant 
energy depends on its wave length. It 
seems likely (particularly in the light of 
the experience herein set forth) that it 
depends upon the total energy absorbed 
per cubic centimeter of tissue and the 
time spacing of the doses or the fractiona- 
tion of the total energy. 

The essential conditions to be fulfilled 
are: (1) a short distance between the 
surface and the source of the radiation and 


— 
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(2) a consequent absorption of a large 
amount of energy in the first few centi- 
meters of tissue. These conditions are 
met by the apparatus which we have 
employed, the Philips Metalix contact 
therapy unit, operating at 50 kv. constant 
potential, 2 ma. of current, and an anode 
surface distance of about 2.0 cm. The 
filtration varies from none at all to 2.5 


DeptH Dose (H,O) 
Current, 2 ma. Field, 2.5 cm. 


Depth Dose 


1.0 Cm. 3.0Cm. 


INTENSITY OF RADIATION 
Voltage, 50 kv. (constant potential). Current, 2 ma. Field, 2.5 cm. 


Back-Scatter | Half-Value Layer 


0.2mm. Al 
9.0% 1.0 mm. Al 
10.5% 1.4mm. Al 


0.2 mm. Al 
1.0 mm. Al 
1.4 mm. Al 


6.0% 


i ® 


mm. Al, with 1.0 mm. Al being most 
frequently used. The percentage depth 
dose and the intensity of the radiation are 
shown in Tables I and IT. 

The tube used is constructed with a 
metal sheath, is rayproof and shockproof, 
and has a high-tension connection only to 
the anode, the cathode side being grounded. 
It is cooled by an air blower. It is cylin- 
drical in shape and measures 23.7 inches in 
length, with a diameter at its distal end 
of 1.18 inches. It is, therefore, easily 
introduced into body cavities and into 
surgical incisions. The radiation emerges 
axially, passing through a glass window 
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and a protective cap of a plastic material 
having a total inherent filter value of 0.2 
mm. Al. The anode-surface distance is 
18 mm. The tube is used for the most 
part with a rubber covering, which adds 
2.0 mm. to the distance, and if filters are 
employed the total anode-surface distance 
becomes 22 mm. From this extremely 
short anode-surface distance there result 
an extraordinarily high r-per-minute afflux 
and a spatial distribution of the radiation 
closely resembling that of radium. Because 
of the low voltage employed, the radiation 
is of long wave length, the quality being 
represented by a _ half-value layer in 
aluminum of (0.2 mm. if no added filter is 
employed, and 1.0 mm. if 1.0 mm. Al is 
added. Additional filtration does not re- 
sult in marked hardening, 2.5 mm. Al 
added producing a half-value layer in 
aluminum of 1.4 mm. With this filtra- 
tion the beam becomes practically homo- 
geneous and cannot be further hardened. 

The technical factors regularly em- 


ployed are 50 kv. constant potential and 2 


ma. current. The radiation may be 
filtered by 1.0 or 2.5 mm. aluminum and 
the anode-surface distance may be varied 
somewhat. The distance with no filter 
is 18 mm. and the radiation intensity is 
7,420 r per minute. Note that the filter 
thickness is 2.0 mm.; it is the equivalent 
value in aluminum that is expressed as 1 
mm. With 2.5 mm. Al the r output de- 
creases to 506 r per minute. Localizing 
cylinders are supplied, and one of these 
has a metal cuff which serves to increase 
the anode-surface distance to 42 mm. At 
this distance the r afflux becomes 350 r per 
minute with an equivalent filtration value 
of 1.0 mm. Al and 139 r per minute with 
2.5 mm. Al. These localizing cylinders 
are placed over the area to be treated—-one 
being chosen of such size that the lesion 
fits within the opening—and the tube is in 
troduced into the cylinder. These cylin 
ders may be sterilized and introduced into 
body cavities and through surgical wounds. 
The tube may be used in its support on the 
unit or it may be held with impunity in 
the operator’s hand. Greater distances 
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than 42 mm. may be employed, of course, 
after the r at the surface have been meas. 
ured. In fields above 5 cm. in diameter, 
however, the distribution of the radiation 
becomes very uneven at the edges, and such 
fields must be marked off rather carefully. 

It may be stated as axiomatic that suc- 
cessful radiation therapy contemplates a 
maximum of damage to the tumor cells 
and a minimum injury to the surrounding 
normal structures. The combination of 
soft radiation and an extremely short anode- 
surface distance which obtains in contact 
therapy permits close approximation to 
this ideal, since in general the tumor tissue 
is in contact with the source of radiation 
while the adjacent tissues are protected 
by the laws of geometry. A glance at the 
depth dose table (Table I) and the figures 
for back-scatter (Table II) will make this 
point clear. With no added filter and with 
atotalanode-surface distance of 20 mm.., the 
depth dose at 2 cm. is only 7.8 per cent and 
the back-scatter at the surface is 6 per cent. 
With 2.5 mm. Al added filter (the heaviest 
filter employed) and at an anode-surface 
distance of 42 mm. (generally speaking, the 
maximum distance), the depth dose at 2 
em. is 30 per cent and the back-scatter at 
the surface is 12 percent. Safeguarded by 
these factors, the patient may be given un- 
usually large total doses of radiation with 
impunity. 

It will be noted that extremely large 
doses of irradiation have been employed in 
many of thecases described. It isextremely 
important to realize that these doses can- 
not be reproduced with impunity using con- 
ventional low-voltage therapy. Indeed, 
it is quite likely that we are dealing here 
with a different value for the roentgen. 
Certainly, just as gamma roentgens can- 
not be added to the computed dose of 
high-voltage roentgen therapy, the doses 
herein described cannot be considered as 
identical with like doses in roentgens when 
other types of roentgen therapy are em- 
ployed. 

A practical indication of this is in the 
which occur. In general, it 
said that the reactions appear 


reactions 
may be 
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somewhat earlier than with conventional 
therapy; that they are less painful than 
the usual reactions; and that an exudative 
epidermitis characterizes the reactions fol- 
lowing the larger total doses. Changes in 
the tumor are commonly noted before the 
end of the treatment series. The total 
dose must be determined by the behavior 
of the tumor rather than by a fixed plan 
of treatment, but in any case one should 
endeavor to administer 3,000 to 4,000 r 
to the tumor base. The cosmetic results 
are very Satisfactory. 

One must remember, also, that the very 
factor which permits the administration 
of such relatively large doses of radiation, 
1e., the extremely low depth dose, pre- 
vents the successful use of contact ther- 
apy in the treatment of deep-seated lesions. 
The surgeon, observing the excellent re- 
sults obtained in suitable cases, will fre- 
quently suggest the application of the 
method to carcinoma of the prostate, or 
to treatment of parametrial fields in cervi- 
cal or uterine carcinoma. Contact ther- 
apy has no place whatever in the treatment 
of these or similar conditions and it should 
never be employed. 

The ensuing discussion will serve to 
indicate the type of lesion which has been 
found most suitable for treatment, the 
technic employed, and the results. 

PAPILLOMA 

Twenty patients with papillomata were 
treated. All of these were on the feet and 
toes; some were multiple. The number 
of treatments varied from one to four, 
elapsed time from one to thirty-eight days, 
and the dose (measured in air in all doses 
given) from 1,146 to 3,428 r. Most pa- 
tients received doses in the neighborhood 
of 2,500 r. There was no_ particular 
reason for the rather wide variation in 
time and dosage. At present three doses 
of 800 to 1,000 r are given in a period of 
eight to ten days. ‘The filtration was 1.0 
mm. Al in all cases. Nineteen of the pa- 
tients were cured and one reported im- 
provement but failed to return for more 
treatment. 
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KERATOSES 


Twelve cases of keratosis were treated, 
of which 10 were cured and 2 were un- 
improved. One of the 2 unimproved 
cases had the largest dose (5,112 r in six- 
teen days) given. All of the others had 


doses of approximately 2,500 r, and the 
elapsed time (which ranged between three 
and sixteen days) averaged five days. 
The filtration was 1.0 mm. AI in all cases 
except 2, in which no filter was used. 


KELOIDS 

Only a small percentage of keloids will 
be suitable for contact therapy, namely, 
those which are less than 3 cm. in their 
greatest diameter. Very thick keloids, 
regardless of size, had better be treated 
with higher-voltage radiation, since the 
depth doses obtained in contact therapy 
are very low. Nine patients were treated. 
One of these received 402 r immediately 
after excision of a keloid as a prophylactic 
measure, and the result is impossible to 
evaluate. In the other 8 cases the filtra- 
tion was 1.0 mm. Al in 5 cases, 2.5 mm. Al 
in 2 cases, and none in one case. The 
presence or thickness of a filter seemed to 
make little or no difference in the result 
obtained. The dose was from 1,518 to 
3,438 r (3 cases) and the number of treat- 
ments ranged from three to nine. Five 
cases were cured and 3 sufficiently im- 
proved to satisfy the patient. 


HEMANGIOMA 


All of the hemangiomata treated were 
the small superficial tumors so common 
in babies. None was of the cavernous 
type, which requires quite different treat- 
ment. The best results are obtained in 
those lesions which blanch easily under 
pressure. These patients are commonly 
treated with radium, but the simplicity, 
ease of application, and brief time required 
for treatment make contact therapy the 
method of choice. 

When we first began to treat hemangio- 
mata by contact therapy, we gave rather 
large doses, as high as 3,500 r over a period 
of two weeks. The results were satis- 
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factory, but fairly sharp reactions occurred, 
with crusting, and our present method is 
to use much smaller doses, 800 to 1,000 r 
given over a period of three months. Cos- 
metic results are better and no appreciable 
reactions are observed. Forty-one pa- 
tients were treated (some of them had 
multiple hemangiomata) with complete 
disappearance of the lesion in 39. The 
lesions were located on the face, scalp, 
lips, abdomen, vulva, buttocks, toes, and 
eyelids. One case serves so well to il- 
lustrate the value of the method that it is 
worth while to describe it in detail. 

A baby, three months old, had never 
been able to open its right eye because of a 
bulky hemangioma on the conjunctival 
surface of the upper lid. Under chloro- 
form anesthesia the lid was everted and 
744 r, half-value layer 1.0 mm. Al (1.0 
mm. Al filtration), was administered. 
One month later the child could open the 
eye and it was possible to evert the lid 
without anesthesia. At that time 500 r 


(quality as above) were given and the 


tumor has entirely disappeared. One can 
easily understand the difficulty of treat- 
ing this lesion with radium. 

In the 41 cases reported the number of 
treatments varied from one to six. In 2 
cases no filter was employed, but 1.0 mm. 
Al was used in all others. The elapsed 
time was from one to eighty days and the 
dose ranged between 572 and 3,448 r. 
At present we give 250 r per dose, repeat- 
ing it three or four times in three months. 


VAGINAL CARCINOMA 

In vaginal carcinoma our experience 
has been uniformly bad, probably because 
the lesion is not so superficial as it appears 
to be, but infiltrates so deeply that an 
adequate dose cannot be delivered at the 
base of the tumor. All of our patients 
are dead, and we observed no improve- 
ment after contact irradiation. 


CARCINOMA OF THE BLADDER 


Some of the cases of carcinoma of the 
bladder here mentioned have been reported 
elsewhere (2), but since one of the most 
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useful fields of application of contact ther- 
apy is in the treatment of this disease, it 
seems worth while to include them in this 
report. Twenty-four cases were treated 
prior to Jan. 1, 1943. Our first 3 cases 
were treated after marsupialization of the 
bladder, and these received from ten to 
twelve treatments each. All others have 
been treated by reopening the bladder 
for each application of contact therapy. 
Two patients received one treatment, 1 had 
four treatments, 6 were treated three times, 
and the others twice. Both infiltrating 
and papillary tumors were treated, the 
criterion being a tumor less than 3.0 cm. 
in diameter and without demonstrable 
metastases. Of the 24 patients included 
in this report, 5 are dead of causes other 
than carcinoma. Autopsies were done 
on 4 of these, and no evidence of cancer 
was found. Three have died of cancer, 
and 16 are living without evidence of malig- 
nant growth. In every case a filter of 
1.0 mm. Al was employed. The dose 
ranged from 5,730 to 30,672 r. It is now 
fairly well standardized at 10,000 r given 
in two treatments, with seven or eight 
days intervening. 


EPITHELIOMA OF THE LIP 


The accessibility of the lesion and ease 
of application of the treatment make con- 
tact therapy the ideal method in the treat- 
ment of those lip cancers which involve 
the vermilion border and have not deeply 
infiltrated the muscular tissues. Bulky, 
infiltrating tumors are best treated with 
intramural radium and high-voltage ther- 
apy. Nineteen cases are here reported, all 
squamous-cell epithelioma of the lower 
lip. One patient had regional lymph node 
involvement, and the nodes were treated 
with high-voltage radiation. The smallest 
dose given was 4,472 r; the largest was 
8,022 r. Most cases received about 5,500 
r. The treatment time was from eight to 
seventeen days. A thin piece of lead foil 
should be placed behind the lip and held 
away from the gingival tissue by a cotton 
dental roll, thus avoiding a painful re- 
action on the gums. Of the 19 patients, 
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treated, 1 is dead, 1 is living but with 
a local recurrence, and 17 are living with- 
out evidence of cancer for periods of from 
one to five years. 


INTRA-ORAL CANCER 


Because intra-oral cancer is a rather 
broad generic term including several ma- 
lignant tumors (which behave somewhat 
differently in their response to irradiation), 
and because nearly all of the 21 patients 
in this group had high-voltage therapy 
and radium needle or radon seed implan- 
tation, it seems impossible to evaluate the 
role of contact therapy. The interior 
of the mouth is accessible, and certainly 
it would seem that the application of 5,000 
to 6,000 r of radiant energy directly to 
the tumor would increase the likelihood 
of cure. It is our impression that it has 
done so. 


EPITHELIOMA OF THE SKIN 


As one would expect, cutaneous epithe- 
lioma is most amenable to contact ther- 
apy. These lesions are, of course, cured 
by other types of therapy, but the brief 
treatment times and the simplicity of ap- 
plication, combined with the excellent 
results obtained, commend the method to 
the busy therapist. 

Fifty-seven cases were treated with 3 
recurrences and a single death from metas- 
tases. Fifty-three patients have clinical 
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cures over periods of from one to five years. 
The number of treatments varied from 
one to ten, but nearly all cases received 
three, four, or five treatments. The filtra- 
tion was none (1 case), 1.0 mm. Al (53 
cases), and 2.5 mm. Al (3 cases). The use 
of a filter of 1.0 mm. Al (half-value layer 
1.0 mm. Al) is economical, and the results 
seem no different. Dosage was from 
3,000 to 9,000 r, most patients receiving 
about 5,500 r. The elapsed time was one 
to sixteen days, ten days being the total 
time most commonly employed. 


CONCLUSIONS 

1. Contact radiation therapy is a 
method of great usefulness in a compara- 
tively limited group of cases. 

2. Large doses may be given safely 
because of the geometrical laws protecting 
underlying tissues. 

3. These large doses must not be given 
with other types of roentgen therapy, 
and the doses in roentgens here stated 
are to be applied only to contact therapy. 


1930 Wilshire Blvd. 
Los Angeles, Calif. 
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Treatment of Osteogenic Sarcoma with 
Preoperative Roentgen Radiation in Large Doses' 


ROBERT F. McNATTIN, M.D. 
Chicago, IIl. 


HE TREATMENT of osteogenic sarcoma 

has been very unsatisfactory even 
in the hands of the most qualified. In 
many of the best clinics in the country 
the treatment of choice has been, and still 
is, early surgery. The results have been 
poor and many studies of the problem 
have been carried out to see if improved 
methods could not be found. 

In 1931, the author, while a fellow in 
Memorial Hospital, New York, studied 
112 cases of osteogenic sarcoma covering 
the period from 1919 to 1931. These 
cases were treated in a variety of ways and 
it was hoped that the study would reveal 
that method which was yielding the best 
results. No such method was found. 
Roentgen radiation alone, however, had 
not been tried as the treatment of choice. 


When it was used, the amount was too 


small for therapeutic effect. This prob- 
ably was based on the feeling that delay 
was contraindicated so that time was not 
allowed for a sufficient dose and for the 
radiation effect to become established. 

Ferguson (1) reviewed 400 cases in the 
Registry of Bone Sarcoma of the American 
College of Surgeons and reported that 
early surgery gave the poorest results. 
He also found that radiation alone did 
not effect a single cure. 

Higinbotham and Coley (2) conclude 
that in some patients, notably adults with 
radioresistant tumors, immediate amputa- 
tion is the treatment of choice. They also 
state that some osteogenic sarcomas are 
somewhat radiosensitive and that these 
should be treated by carefully planned 
preoperative irradiation followed by sur- 


gery. 


1 From the Department of Therapeutic Radiology, 
Cook County Hospital, Chicago, Ill. Presented before 
the Radiological Society of North America, at the 
Twenty-eighth Annual Meeting, Chicago, IIl., Nov. 30- 
Dec. 4, 1942. 


The series to be recor-ed is not large, 
but we feel that the consistently good re- 
sults following the method used justify 
a preliminary report at this time. 

The method of treatment consists in a 
long protracted series of high-voltage 
x-ray treatments using 200 kv.p., 0.5 mm. 
copper + 1.0 mm. aluminum filter, H.V.L. 
0.9 mm. copper, S.T.D. 60 to 70 em. 
Multiple ports over the lesions are treated, 
one port daily, with 250 to 300 r measured 
in air. Sixty to one hundred and forty 
treatments are given. Amputation is done 
when the first signs of radiation necrosis are 
noted. 


CASE REPORTS 


Case 1: D. T., age 11, was referred for x-ray 
therapy in May 1936. The diagnosis was osteo- 
chondrosarcoma of the right tibia. Seventy-seven 
high-voltage x-ray treatments were given from June 
2, 1936, to Sept. 24, 1937. Amputation was per- 
formed Oct. 18, 1937. The patient is well and active 
at the present time, going to high school, six and a 
half years after the initial diagnosis. 

Case 2: T.G., a chef, age 37, was first seen in 
September 1936, with a history of having been under 
a physician’s care for neuritis of the right shoulder 
for six months. No roentgenogram had been taken. 
Roentgen examination on admittance showed an 
osteogenic sarcoma of the upper third of the hu- 
merus. The patient refused surgery and was 
referred for x-ray therapy. He received 129 x-ray 
treatments from Oct. 2, 1936, to Oct. 15, 1937. A 
small area of necrosis developed in October 1937. 
This process could not be checked and finally, in June 
1938, Dr. J. J. Callahan did a shoulder girdle ampu- 
tation. Microscopic examination showed an osteo- 
blastic sarcoma of the humerus infiltrating the 
Scapula, with myxomatous degeneration. Thus, 
even with the large amount of radiation given in 
this case there still remained viable tumor cells. 
This patient is living and well today, in active busi- 
ness, seven years after the onset of symptoms. 

Case 3: E. K., age 13, was first seen in December 
1936. A diagnosis of osteogenic sarcoma of the 
upper half of the ulna had been made by roentgeno- 
grams and biopsy elsewhere, and 4 low-voltage x-ray 
treatments to the shoulder and 4 to the forearm had 
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heen given. The patient was not seen again until 
june 21, 1937. In the meantime he had received 
gveral injections of serum at a clinic in Detroit. 
From June 21, 1937, to July 15, 1938, he received 82 
high-voltage treatments. A mid-humeral amputa- 
tion was done July 22, 1938. Microscopic study 
of the surgical specimen showed a fibrochondro- 
sarcoma. When last seen, in May 1942, the patient 
was objectively in good health, working every day, 
and had recently been married. Films of the chest 
show a slowly growing metastatic process in the 
right lung. 

Case 4: R. H., age 15, had an osteogenic sar- 
coma of the distal portion of the right femur with a 
pathological fracture. He received 60 high-voltage 
xray treatments to the involved area from Feb. 13, 
1937, to Jan. 28, 1938. A right hip disarticulation 
was done April 30, 1938. When last seen, in May 
1942, the patient was getting around, well and 
happy. He had no evidence of metastasis. 

Case 5: H. M., age 26, was first seen at the 
University of Michigan, where a roentgenographic 
diagnosis of osteogenic sarcoma of the distal end of 
the right femur was made and biopsy, to be followed 
by immediate surgery, was recommended. She 
received 137 high-voltage x-ray treatments from 
Nov. 30, 1939, to July 13, 1940. Hip joint dis- 
articulation was done Sept. 8, 1941. The patient 
is living and well and has shown no evidence of 
metastases to date 

Case 6: A. J., age 40, received 90 x-ray treat- 
ments from May 23, 1940, to Nov. 1, 1940, for an 
osteogenic sarcoma of the upper portion of the left 
tibia. Mid-thigh amputation was performed on 
Sept. 8, 1941, sixteen months after the patient was 
frst seen. He is in excellent health at the present 
time. 


We have at present two cases under 
treatment. 


CasE7: J. M., age 43, has an osteogenic sarcoma 
of the acromion process of the left scapula. He 
was first seen on June 4, 1941, since which time he 
has received 57 high-voltage x-ray treatments. A 
necrosis developed, which is now healing nicely. 
The patient is in excellent health and has no evidence 
of metastasis. 

Case 8: Dr. A. O., age 31, has an osteogenic 
sarcoma of the middle third of the right femur. He 
has had 140 high-voltage x-ray treatments from 
March 6, 1942, to the present time. As of this date, 
May 10, 1943, a small area of necrosis has developed 
near the site of the lesion. There is no evidence of 
metastasis.? 


CONCLUSIONS 


Based upon the clinical experience of 
the past twelve years and the results ob- 


— joint disarticulation was performed May 24, 
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tained in this series of cases, our present 
thoughts concerning the treatment of 
osteogenic sarcoma may be summed up as 
follows: 

1. Osteogenic sarcoma cannot be con- 
trolled entirely by radiation alone or by 
surgery, but surgery following heavy ir- 
radiation gives the best prognosis. 

2. All osteogenic sarcomas should be 
considered radioresistant and treated with 
a long protracted course of irradiation. 
The response of the lesion should be 
watched by serial roentgenograms, and if 
recession of the tumor occurs, indicating 
a radiosensitive lesion, the total amount of 
radiation may be scaled down so that 
subsequent amputation may perhaps be 
avoided. Otherwise irradiation should be 
continued, well beyond the point usually 
considered as a tissue tolerance dose. 
Surgery should be withheld until the 
first evidence of radiation necrosis appears, 
but not delayed beyond this point, as 
secondary infection occurs, which handi- 
caps the surgeon. 

3. Osteogenic sarcoma of bones other 
than those of the extremities should be 
treated more conservatively, as severe 
radiation necrosis can become sympto- 
matically as disabling as the primary disease. 

4. The delay of amputation involved 
in the prolonged series of x-ray treatments 
does not increase the likelihood of distant 
metastases. If metastasis is manifest 
within six months after the beginning of 
therapy, the process had occurred before 
any treatment was administered. 

5. Biopsy is contraindicated in all in- 
stances. Usually the roentgenogram is 
diagnostic. If the serology is negative 
and there is any question, x-ray therapy 
may be employed as a therapeutic test. 


Department of Radiology 
Cook County Hospital, Chicago, Ill. 
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DISCUSSION 


DISCUSSION 

James J. Callahan, M.D. (Chicago, Ill.): My 
interest in this subject dates back a number of years, 
as we have had the good fortune, or misfortune, of 
seeing many osteogenic sarcomas. In as large a 
fracture ward as we have at the Cook County 
Hospital, Dr. William R. Cubbins, Dr. Carlo 
Scuderi, and I have an opportunity to see and 
treat these tumors. 

We became interested after following the usually 
accepted routine of biopsy, amputation, and radia- 
tion, but I do not remember any patients treated 
in this manner who are still alive. In one case 
where biopsy was performed there was a question of 
diagnosis, but by the time the biopsy diagnosis was 
returned, another roentgenogram of the involved 
limb showed the process to have extended three- 
fourths of an inch in comparison with the previous 
films. A disarticulation of the limb was done, witha 
ligature at the common iliac, and many nodes were 
found to be present. These were removed and 
sectioned, and a definite diagnosis of sarcoma was 
made. This patient lived one year. Another 
patient receiving the same form of treatment was a 
man 33 years of age, with a questionable tumor 
above a recent fracture. Biopsy proved this to be 2 
sarcoma. A disarticulation of the shoulder was 
performed, followed by roentgen irradiation, and the 
patient expired within a year. These are just two 


of the many poor results that we experienced with 


the recognized treatment. 

Not being satisfied with our results, we consulted 
with Dr. Robert McNattin. In the past seven 
years we have referred all of our malignant cases to 
the therapy department, where after careful x-ray 
study they were treated with massive doses of x- 
radiation, followed by amputation. At the present 
time I do not know of any patient so treated who 
has died. Yet all those in whom biopsy was per- 
formed, followed by intensive radiation, are dead. 

There are a few points that I think are essential in 
the care and treatment of osteogenic sarcoma. 
First, the diagnosis. Many times, as Doctor 
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McNattin has brought out, it is impossible to state 
definitely that this or that lesion is a sarcoma. If 
however, after a period of treatment the case fails to 
respond, it is not too late to perform a biopsy. 
Second, in patients where an amputation or djs. 
articulation is anticipated, one must be very carefyl 
that the skin is not injured, so that secondary 
infection occurs. This definitely handicaps the 
surgeon and requires a wider excision than js 
normally necessary. In one case in which I dis- 
articulated a shoulder, it was necessary to excise the 
area where therapy had caused necrosis. The 
approximation of the skin at closure failed by about 
2 in., so that counter-incisions were necessary. In 
spite of the deep irradiation, the skin healed after a 
protracted period of time. 

From my point of view, which is that of a surgeon, 
I believe that preoperative roentgen irradiation 
followed by amputation is without doubt the best 
treatment in our hands, and until a better method 
is devised, I shall continue to treat osteogenic 
sarcomas in this manner. 


John T. Murphy, M.D. (Toledo, Ohio): I cannot 
let this paper go unchallenged. There is no such 
thing as a positive diagnosis of a malignant bone 
tumor with the x-ray. Certain osteogenic tumors 
will be cured by amputation alone. These are in 
the minority, but they will be cured. I have no 
objection to Doctor McNattin’s method of treat- 
ment. I have used it myself. But it is to be borne 
in mind that the life history of a true osteogenic 
sarcoma is only about nine months after its dis- 
covery, so that with this method the patient will be 
dead before treatment is completed. 


Doctor McNattin (closing): I believe that the 
diagnosis of osteogenic sarcoma can be made 
roentgenographically and, on the basis of such a 
diagnosis, should be treated radiologically, with 
subsequent surgery when indicated. I am strongly 
against surgical biopsy of bene tumors. If there is 
any biopsy done of any tumor, I would use an 
aspiration or needle plug biopsy. 
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Theories on the Effectiveness of Roentgen 
Therapy in Inflammatory Conditions’ 


J. BORAK, M.D. 
New York, N. Y. 


fOPOLD FREUND, who first used x-rays 
for therapeutic purposes (1897), was 
aso the first to report the disappearance 
of inflammatory symptoms after x-ray 
treatment (1904). Thus, following ir- 
radiation for diseases of the hair, such as 
syeosis, the furuncles so often accompany- 
ing that condition cleared up without 
further treatment. As a rule, however, 
an exacerbation of the inflammatory symp- 
toms, such as edema and suppuration, 
was observed before the hair fell out. This 
gave rise to the assumption that irradia- 
tion invariably leads to a greater or less 
increase of an inflammatory process, and 
the conclusion was drawn that the pres- 
ence of inflammation is a contraindication 
to radiotherapy. 

Although observations to the contrary 
were repeatedly published, this attitude 
generally prevailed up to 1924, when 
Heidenhain and Fried, and also Pordes, 
reported their results, about which Holz- 
inecht informed American radiologists in 
1926. Since that time it has been known 
that x-rays are able to exert a favorable 
influence on inflammatory conditions even 
in the most acute stage, provided very 
mall amounts are given. A dose of mod- 
eately filtered rays ranging between 50 
and 150 r has proved to be highly effective 
ma very large number of inflammatory 
wnditions. Besides the smallness of the 
jose, the rapidity of the response is the 


)j vost striking feature of this method of 
5 veatment. 
) #preciable alleviation often occurs and the 
| wection clears up entirely in a few days. 


Within a matter of hours an 


_ Itis especially the inflammations caused 
°y pyogenic bacteria which have proved 
ughly amenable to radiation therapy. 


‘From the X-Ray Department of New York Uni- 
— College. Accepted for publication in 


The following conditions are at present 
regarded as promising favorable results: 
(1) Streptococcic and staphylococcic 
inflammations, such as furuncles, carbun- 
cles, cellulitis, lymphadenitis, lymphangi- 
periodontitis, 


tis, erysipelas, tonsillitis, 
mastitis, thrombophlebitis. 

(2) Gonococcic inflammations, such as 
epididymitis, prostatitis, salpingitis, para- 
metritis, arthritis. 

(3) Pneumococcic inflammations, such 
as bronchopneumonia, lobar pneumonia, 
and pneumonia with delayed resolution. 

(4) Meningococcic inflammations, such 
as cerebrospinal meningitis. 

Several theories have been launched to 
explain the efficacy of rays in inflammatory 
conditions, the results being variously at- 
tributed to the effects on the microorga- 
nisms, on the blood, on the inflammatory 
exudate, and on the blood and lymph ves- 
sels. 


EFFECT ON MICROORGANISMS 


In the early days of radiotherapy, when 
the action on the tissues was not yet 
sufficiently understood, the simplest expla- 
nation of the effect of x-rays on inflam- 
mations appeared to be that it killed the 
causative agents. This conception was 
shaken when bacteria and other micro- 
organisms proved to have extremely little 
radiosensitivity. Only enormous doses 
were able to destroy them 7” vitro, as shown 
by the experiments of Wolfenden and Ross, 
Muskatblit and Ouspensky, and many 
others. It must be said, however, that 
although this fact renders the theory in 
question unlikely, it does not prove it 
impossible, for tumor cells also require 
enormous doses for destruction in vitro, 
though they can be destroyed by a frac- 
tion of such doses when irradiated within 
the body. 
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There are, however, still other facts 
against the theory under discussion. One 
is that the effectiveness of the rays is 
without any specific character. They act 
in the same manner regardless of whether 
the inflammation is caused by streptococci, 
staphylococci, gonococci, or meningococci. 
All conditions characterized by the forma- 
tion of pus appear equally amenable to 
irradiation. Both the dose and the sub- 
equent course of the disease appear to be 
the same. From this it follows that the 
effect of radiation is determined not by the 
character of the causative agent but by 
that of the anatomical lesion produced in 
the tissues. Its decisive influence also ap- 
pears from the fact that the stage in which 
the inflammatory process is irradiated is 
responsible for the final result. Regard- 
less.of the agent, there will be a retrogres- 
sion of the inflammatory condition without 
suppuration when it is treated in an early 
stage, while in later stages an acceleration 
of pus formation results. It is also found 


that different doses are required when dif- 
ferent anatomical lesions are produced by 


the same microorganisms. Thus, the dos- 
age and the technic of irradiation are quite 
different, for example, in the exudative 
and the productive forms of tuberculosis. 
A tuberculous arthritis, tuberculous peri- 
tonitis, or tuberculous fistula may be 
treated in quite a different way from a tu- 
berculous hyperplastic lymphoma, tuber- 
culous wart of the skin, or lupus. 

While the examples given demonstrate 
with sufficient clarity that the efficacy of 
radiation in inflammatory processes can- 
not be explained by direct action of the 
rays on the microorganisms, it may be 
added that x-rays act in the same manner 
on inflammations of non-bacteriogenic 
but of post-traumatic origin (Freund and 
Fukase) and on inflammations caused by 
chemical irritants, such as silver nitrate 
(Motojima). 


EFFECT ON THE BLOOD 


According to another theory, x-rays act 
upon inflammatory processes by stimulating 
the bactericidal power of the blood (Fried 
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and others). It is believed that an increase 
of the antibodies in the blood leads to the 
destruction of the microorganisms in the 
infected area. Against this theory, also, 
is the fact that the effectiveness of the 
rays shows a clear dependence on the ana- 
tomical character of the lesion and not on 
the causative organisms. Secondly, if the 
favorable radiation effect were caused by 
an increase of the antibodies, as is the case 
when a bacteriolytic or antitoxic serum js 
injected, it would not be necessary to 
irradiate the inflammatory area itself, 
We could produce the same effect by ir- 
radiation of any other region of the body, 
just as an injection can be made at any 
site. It can easily be demonstrated, how- 
ever, that the effectiveness of the rays in 
inflammatory conditions is strictly limited 
to the area of the lesion, exactly as in the 
case of tumors. If, for example, a patient 
has furuncles in both axillae and only one 
side is irradiated, the irradiated region 
alone will be improved, while the process 
will continue in the untreated region. In 
other cases, while furuncles disappear in an 
area exposed to rays, they become dis- 
seminated in the non-irradiated parts of 
the body. The absence of any in- 
fluence on the bactericidal forces of the 
blood appears also from the unsatisfactory 
results of irradiation in generalized inflam- 
matory conditions, as in furunculosis dis- 
seminated over large parts of the body and 
in cases of sepsis. 


EFFECT ON THE EXUDATE 


According to a third theory, tie effec- 
tiveness of radiation in inflammatory 
diseases may be explained by the radio- 
sensitivity of the leukocytes forming the 
main part of a pyogenic process (Pordes, 
Desjardins, and others). The idea that 
the leukocytes are particularly sensitive 
to rays seems to be derived from the fact 
that following radiation therapy a leu 
kopenia may be observed. It may be re- 
called, however, that as early as 1906 
Schwarz, Benjamin, and others showed that, 
if the blood-forming tissues in the body are 
protected from the rays when a rabbits 
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ear is irradiated, no decrease of leukocytes 
occurs. Daily clinical observations lead 
to the same conclusion. Even after very 
intense irradiation, as for tumors, no no- 
ticeable decline of leukocytes is found as 
long as the blood-forming parts of the bone 
marrow are not irradiated. There can 
therefore be no doubt that leukopenia 
following irradiation is the result of damage 
to the blood-forming tissues and not to the 
destruction of leukocytes in circulation. 
Thus, the tissues forming the leukocytes 
and other blood elements are radiosen- 
sitive. The leukocytes themselves, like 
the other blood cells, may be considered 
as comparatively resistant. 

Concerning the leukocytes in the tissues, 
outside the blood vessels, one arrives at 
the same conclusion when an attempt is 
made to irradiate an abscess filled with 
pus and therefore containing leukocytes 
in almost pure culture. If the leukocytes 
were actually radiosensitive, the cells 
forming the pus would be destroyed by 
the rays, resorbed and carried away. An 
abscess could thus be made to disappear in 
the same manner as a tumor. Conse- 
quently, an abscess would represent a 
particularly excellent subject for x-ray 
therapy. The contrary, however, is the 
case. The reaction of an abscess to irradi- 
ation is practically nil and the old dictum 
has remained valid: Ubi pus, tbt incide. 
It may be added that, if the effect of rays 
were based on leukocyte destruction, their 
effectiveness would increase with the size 
of the dose. Actually, the contrary is 
true. As the dose is increased, the results 
become worse. 

Apparently the radiosensitivity of the 
polymorphonuclear leukocytes is confused 
with that of lymphocytes. It is the lym- 
phocytes which, although radioresistant 
in the circulating blood, have actually 
proved to be highly sensitive to radiation 
outside the vessels. Thus, it is a matter 
of general experience that in the normal 
lymph nodes as well as in granulation tissue 
lymphocytes can be destroyed relatively 
easily by x-rays. But it is the polymor- 
phonuclears which, owing to their phago- 
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cytic power, play an important part in 
acute inflammations, while lymphocytes 
are more abundant the more chronic the 
process becomes. The effectiveness of 
small doses of radiation in acute pyogenic 
inflammations cannot therefore be ex- 
plained by the action of the rays on the 
polymorphonuclear leukocytes, since the 
latter are radioresistant. Lymphocytes 
are radiosensitive, but they do not play 
an important part in acute pyogenic in- 
flammations. 

The difference in radiosensitivity be- 
tween lymphocytes and polymorphonu- 
clear leukocytes is easily understood when 
we consider that the latter do not possess 
the power of multiplication or transforma- 
tion into other cells, while the lympho- 
cytes may be to a great extent the mother 
cells of the granulation tissue and thus 
may be endowed with the power of multi- 
plication and transformation into connec- 
tive tissue. 


EFFECT ON THE BLOOD VESSELS 


A fourth theory attributes all effects 
produced by x-rays on inflammatory con- 
ditions to action on the blood vessels. 
These changes are in principle identical 
with those occurring in normal blood ves- 
sels after irradiation. The only difference 
is that in the presence of inflammation 
the blood vessels display an increased ir- 
ritability, and for this reason changes are 
produced by smaller doses and in a shorter 
time. The changes produced by rays in 
the blood vessels involve the blood and 
lymph capillaries, the arteries, and veins. 

(a) The Blood Capillaries: When a cer 
tain dose of radiation is given, definite 
changes are produced in the endothelial 
cells, which eventually lead to a dilatation 
of the lumen and an increased permeability 
of the walls of the capillaries. Subse 
quently more blood flows in and perme 
ates the walls, leading in the first place to 
a transudation of serum and then to an 
emigration of blood cells. 

From the radiobiological point of view 
capillaries in a state of inflammation look as 
if they had but recently received an ery- 
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thema dose. Irradiation causes primarily 
an accentuation of the inflammatory proc- 
ess, as is the case when heat is applied. 
Strange as it may seem, the increase of 
inflammation actually proves beneficial, 
apparently because the edema produced 
by the inflammatory agent is often not 
sufficient to overcome the infection, prob- 
ably because it is spread over too large an 
area. 

Post-irradiation increase of the edema in 
the inflamed area has manifold direct and 
indirect effects. First, owing to the in- 
creased permeability of the walls, a greater 
amount of serum passes from the blood 
capillaries to the tissues. This entails an 
increased passage of antibodies which 
have been formed under the influence of 
the toxic agent. Thus, an increased pas- 
sage of. agglutinins, precipitins, bacterio- 
lysins, antitoxins, opsonins, and all kinds 
of enzymes takes place, causing a detoxica- 
tion of the inflammatory process. The 
increased flow of antibodies equals, sero- 
logically, an injection of an antibacterial 
or antitoxic serum. The effect may be 
compared to the phenomenon described 
by Schultz and Charleton in scarlet fever. 
When 1 c.c. of an antitoxic serum is in- 
jected in that condition intracutaneously, 
a blanching of the inflamed area results. 
Irradiation does not cause an increase of 
the antibodies in the blood of the patient 
but leads to a concentration of the anti- 
bodies in a definite area and for a definite 
time. 

The radiation edema caused by the in- 
creased permeability of the capillaries 
brings about, beside the increased passage 
of antibodies, an increased passage of 
normal blood cells, such as lymphocytes, 
monocytes, and leukocytes from the blood 
stream to the inflamed area. These cells 
are endowed with the power of phagocyto- 
sis. In the course of the ensuing process, 
necrotic tissue debris and lifeless tissue, 
such as fibrin or calcified deposits, can be 
resorbed by the phagocytic elements. 

The second main effect resulting from 
the increased edema following irradiation 
is the increase of tension in the inflamed 
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area. This can frequently be noticed 
clinically as an increased swelling and js 
felt by the patient because it is associated 
with increased discomfort and pain. The 
symptoms are apt to suggest an exacerba- 
tion of the inflammatory process. Ac- 
tually, they mark clinically the beginning 
of the radiation effect and are to be 
regarded as an indication that the dosage 
was adequate. The most important con- 
sequence of the increased tension in the 
irradiated area is the opening of the lym- 
phatic capillaries, the mechanism of which 
will be described. 

(b) The Lymph Capillaries: When an 
edema develops in the tissues surrounding 
the lymph capillaries, a dilatation of the 
lymph vessels results, although a compres- 
sion would appear rather to be expected. 
The explanation lies in the fact that, in 
contrast to the blood capillaries, the lymph 
capillaries consist of endothelial cells ‘‘to 
which fibers of the surrounding connective 
tissue are attached”’ (Pullinger and Florey). 
Thus, while a part of the fluid from the 
blood capillaries forms an edema in the 
tissue spaces, another part causes the fibers 
of the connective tissues to swell. “As 
the connective tissue fibers become edema- 
tous and swollen, tension on the fibers at- 
tached to the lymph capillaries causes 
their walls to be drawn apart, their dila- 
tation thus being passive’ (Pullinger and 
Florey). 

The dilatation of the lymph vessels ef- 
fects an increase of their resorptive capac- 
ity, this being their essential function. 
Therefore, an increased resorption of the 
fluid, toxins, and cell debris accumulated 
in the area of inflammation is brought 
about. This, however, is the case only as 
long as the transudation of the serum 
from the blood capillaries prevails or, in 
other words, during the edematous stage 
of the inflammatory process. Performed 
in this early stage, irradiation causes an 
increase of the perivascular edema, which 
is readily followed by an increased resorp- 
tion through the lymph capillaries of the 
fluid containing many toxic products. 

The situation changes, however, when 
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the emigration of the leukocytes is the pre- 
vailing feature, as is the case during the 
suppurative stage of the inflammatory 
process. In this more advanced stage, 
jrradiation causes an increased migration 
of white cells, which, however, is not fol- 
lowed by their increased resorption, first, 
because the leukocytes encounter more 
difficulties in entering the lymphatics, but 
mainly because the passage through the 
lymph vessels is more difficult since their 
lumen is blocked by the formation of 
fibrin (Menkin). If an inflammatory proc- 
ess is irradiated in an advanced stage of 
suppuration, when the passage through 
the lymphatics is blocked, instead of an 
increased resorption an accelerated abscess 
formation takes place in the infected area. 
Left to itself this will of necessity perforate 
the surface and free drainage will result. 
Thus, while in an early stage the effect of 
irradiation may be likened to that of an 
injection of serum, in an advanced stage it 
may have the effect of a surgical incision. 

‘The particular kind of radiation effect 


which will result cannot be predicted with 
certainty because often the stage of the 
inflammation cannot be differentiated clini- 
cally and, above all, because both stages 


often concur. While a number of lymph 
vessels may be open, others may be closed 
or be only partially blocked. In the ma- 
jority of cases, therefore, the final result 
of irradiation of an inflammatory process 
consists partly in retrogression, owing to 
resorption through the lymphatics, and 
partly in perforation through the skin, 
owing to abscess formation. 

(c) The Arteries and Veins: According 
to the prevailing opinion, all blood vessels 
are dilated and hyperemic in the state of 
erythema caused by irradiation. Closer 
analysis, however, discloses that both 
roentgen and radium rays produce an en- 
largement of the capillaries only, but are 
unable to bring about a dilatation of the 
arteries and veins. This stems from the 
fact that the arteries and veins are com- 
posed not only of endothelium, as are the 
capillaries, but also of muscular and fibrous 
tissue, forming a coat around the endothe- 
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lial layer. Hence their designation as 
“‘strong’’ vessels in contrast to the capil- 
laries, or ‘‘minute’’ vessels (Lewis). 

The muscular and fibrous tissues, being 
only slightly radiosensitive, give the ves- 
sels the strength to resist the rays. The 
arteries and veins therefore remain unaf- 
fected by doses effective in the capillaries. 
As a consequence, the arteries and veins 
undergo no dilatation, while the capillaries 
become dilated and subsequently hyper- 
emic. What is even more important, while 
the capillaries are enlarged, the arteries 
and veins appear to be narrowed by the 
same dose. This is due to the swelling of 
the endothelial cells which, unable to 
expand, of necessity protrude into the 
lumen. If a larger dose is given, in ad- 
dition to the swelling of the endothelial 
cells an edema is produced within the walls 
of the vessels, thus contributing even more 
to a narrowing of their lumen. With very 
large doses an inflammation of the walls, 
an arteritis or phlebitis, results, which 
ultimately can give rise to a complete oc- 
clusion of the vessel. Since the arteries 
have a smaller lumen than the veins, the 
narrowing effect of radiation is more pro- 
nounced in the former. The narrowing of 
the arterial lumen is also more important, 
since occlusion of the arteries may lead to 
ischemia and necrosis of the tissues sup- 
plied by them. It is because dilatation 
of the capillaries is associated with a 
narrowing of the arteries and veins that 
an erythema caused by radiation is more 
serious than that produced by sunlight 
and other vasodilative agents. 

While a large dose is required to produce 
a dilatation of the normal capillaries and 
coincidentally a narrowing of the normal 
arteries, a small dose is sufficient to pro- 
duce these phenomena in the stage of 
inflammation, since, as has already been 
mentioned, the blood vessels display a 
greater irritability in an inflammatory 
condition. Consequently a small dose will 
produce a further enlargement of the cap- 
illaries and at the same time reduce the 
dilated arteries to their normal lumen. 

Because of the selective action of roent- 
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gen and radium rays on the capillaries, 
arteries, and veins, the effectiveness of ir- 
radiation differs greatly from that of heat. 
While both can produce a dilatation of the 
capillaries, radiation in a milder degree 
than heat, heat also dilates the arteries 
and veins, via the nerves and spinal cen- 
ters, and consequently intensifies the in- 
flammatory process. Irradiation, on the 
other hand, narrows the arteries and con- 
sequently tends to reduce the hyperemia. 
It is probably for this reason that radiation 
proves successful in the treatment of in- 
flammatory processes which heat has failed 
to cure. 

The retrogression of the hyperemia and 
exudation, the two features so characteris- 
tic of an inflammatory condition, is one of 
the most striking effects of radiation ther- 
apy. In this respect the effectiveness of 
rays resembles the action of cold, which 
likewise causes a narrowing of the arteries, 
thus producing its antiphlogistic effect. 
There is, however, an important difference 
between the two agents. Cold narrows 
the arteries to the same extent, regardless 
of whether it is applied to normal or in- 
flamed vessels. A radiation dose which is 
effective in an inflammatory condition has, 
however, no effect on normal arteries. 
Only an artery previously dilated by an 
inflammatory agent is affected by the dose 
used in inflammation and only to the extent 
of restoring the normal lumen. 

One thus arrives at the concept that ir- 
radiation obviously has the effect of both 
heat and cold, but in a milder degree. 
Irradiation, like heat, causes a dilatation 
of the capillaries but, like cold, it also 
causes a narrowing of the arteries. Like 
heat, it accelerates the detoxication and 
resorption of the inflammatory process or 
abscess formation; like cold, it lessens the 
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hyperemia and exudation. By this com- 
bination a shortening of the inflammatory 
process is effected, which can hardly be 
obtained at present by any other conserva- 
tive method. 

The following outline may serve as a 
summary of the preceding discussion on the 
effectiveness of radiation on inflammations. 


Narrowing of the arteries 
(cold-like action 


Dilatation of the capil- 

laries (heat-like action) 
Increased permeability of Reduced blood-flow 
the capillary wall 


rc _ 
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a Se 
| 


Reduced 
exudation 


Increased Increased Reduced 
antibodies tension hyperemia 
and 
phagocytes 
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Return to normal 
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Perforation 
through the 
surface 


Resorption 
through the 
lymphatics 
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Roentgen Therapy with Low Dosage in Suppurative Infections’ 


H. H. POOL, MLD. 
Pontiac, Mich. 


ged TWENTY-TWO years ago I was 
given x-ray treatment for a threat- 
ened otitis media. That was my intro- 
duction to a form of therapy the use of 
which was then just beginning. Since that 
time tens of thousands of infections of 
various kinds have been given x-ray treat- 
ment, with benefit in most cases. 

The usual dose has been in the neighbor- 
hood of that given in Friedman’s Manual 
of Radiotherapy (1), namely, 100 r._ While 
in most cases this dosage is effective, we 
have noticed that an occasional infection 
tends to remain latent, without much sup- 
puration, and that the inflammation fails 
to recede promptly. In view of the fact, 
long known, that the action of the x-ray 
beam is principally on the white blood 
cells that infiltrate the infected area, it 


occurred to me that over-treatment might 
possibly be responsible for delayed healing. 
About two years ago, therefore, I began to 
reduce my dosage, first to 80 r, later to 65r, 
and in turn to 50, 35, and finally 25 r. 


Increasingly better results were ob- 
served as the dosage reached 50 r and 
below. For the past year I have used 25 
rin most cases, rarely increasing to 35 or 
50 r in the presence of comparatively 
limited inflammation or deep penetration. 
The best response is usually obtained in 
the worst cases, with severe inflammatory 
changes. The rays are generated at 100 
to 120 kv., with no filtration in very super- 
ficial infections and 1.0 or 2.0 mm. alumi- 
num for those deeper or more indurated. 
In unresolved pneumonia we employ 150 
kv., 0.5 mm. copper and 1.0 mm. alumi- 
num. Usually treatments are given on 
Successive days until there is either free 
drainage or the inflammation and indura- 
tion have subsided or the lesion is ready 
for incision. 

_In the series reported here (Table I) 


' Accepted for publication in September 1943. 
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it will be noted that the lesions in more 
than half were either draining or ready 
for incision after the third day. Out of 
the entire series in which treatment could 
be carried to the point where it was felt 
that no further therapy was needed, only 
one unsatisfactory result was recorded. 
This patient had grossly swollen cervical 
nodes following tonsillitis. She showed no 
apparent benefit after three treatments 
with 25 r and the dosage was then increased 
to 75 r, still with no response. About a 
month later, we understand, a deep ab- 
scess was found in the cervical region. 
This case is not included in the table be- 
cause of the varied dosage. With my 
present knowledge, I would continue treat- 
ment at 25 r in such a case with the 
expectation that if a necrotic focus were 
present it would become localized suc- 
cessfully. 

In no case was any change in medical or 
local treatment asked. Many patients 
received sulfa drugs, with which there was 
no conflict at this dosage, and none 
showed any skin change as a result of 
treatment in the presence of these drugs. 
At higher dosage this might be expected 
in some instances. The superb co-opera- 
tion of my colleagues aided greatly in 
carrying the treatments to a conclusion. 

It will be noted that only one contami- 
nated traumatic wound is listed in this 
series. We believe, with James Kelly of 
Omaha (2), that all such cases could be 
more safely handled, with more prompt 
healing, if a short course of x-ray therapy 
were given. This would interfere in no 
way with either medical or surgical meas- 
ures. Sloughing of the tendons and spread 
of infection beyond the surgical field could 
be avoided in most cases. 

Our total man power in this country, 
both civil and military, may be placed at 
thirty million, at least. If we assume an 
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, Average . . 
Number ’ g Surgery Sulfa 
. ; . Number . 
Diagnosis of Duration Tene after Com- Results 
. of Treat- - 
Cases Treatment pounds 


Erysipeloid _infec- 

tion of face 1 , 1 
Abscessed jaw; 10 Indefinite, 4 

dental infection 3 days-3 wk. 
Infected cervical 

lymph nodes 6 5 days 5 
Acute sinusitis 1 ? 3 
Mastoiditis 2 10 days 3 
Acute otitis media 2 ? 3 
Cellulitis 5 5 days 4 
Carbuncles 6 5 days 4 
Boils 3 3 days 3 
Abscess 

Axillary 6 4 wk. 4 

Breast 1 5 days 4 

Coccyx 1 7 days 2 

Palmar 1 6 wk 4 

Postoperative 

facial 1 4 days 3 

Peritonsillar l 4 days 4 
Infected traumatic 1 3 

wound 
Furunculosis of ear 

canal 4 ? 3 
Postoperative ap-| 

pendectomy 

wound 1 1 mo. 4 
Styes 2 4 mo. 4 
Infected corn 1 6 wk 2 
Unresolved pneu- 3 4 wk. 4 

monia 


annual incidence of suppurative infection 
of 2 per cent, we have a total of six hun- 
dred thousand cases. If, in each of these, 
three days of illness could be deducted by 
adding x-ray therapy to other forms of 
treatment, this would represent a saving 
of over one million and a half man days 
for productive effort. This assumption 
does not seem unreasonable in view of the 
results obtained in this series. At the 
same time much suffering could be avoided. 

We have treated axillary abscesses, ab- 
scesses of the jaw and neck, mastoiditis, 
carbuncles, cellulitis, erysipeloid infection, 
otitis media, infected traumatic wounds, 
infected operative wounds, abscess of the 
breast, styes, furunculosis of the ear 
canal, peritonsillar abscess, acute sinusitis, 
and unresolved pneumonia. While in the 


series reported single doses were limited to 
25 r, it is not contended that this is the 
optimum dosage in every case. 


It is be- 





ments 








No No Prompt recovery 
2 3 Uneventful recovery 
3 3 Uneventful recovery 
No No Discharged sympto- 
| matically relieved 
No l Complete recovery 
No l Uneventful recovery 
1 incised; 3 Uneventful recovery 
1 aspirated 
No No Uneventful recovery 
No No Uneventful recovery 
l 3 Complete recovery 
Yes No Recovery uneventful 
No No Recovery uneventful 
Previous No Recovery uneventful 
No Recovery prompt 
Previous No Recovery uneventful 
No No Infection localized, 
with recovery 
No No Recovery uneventful 
No No Recovery uneventful 
No No Recovery uneventful 
No No Recovery uneventful 
Before; Prompt symptomatic 
not after recovery; resolution 


slow 


lieved, however, that the best results will 
be obtained if 50 r per dose is not exceeded. 
In 90 per cent of cases, or more, 25 r is 
sufficient. 

Recently Albert Oppenheimer (3) re- 
ported a series of treatments of virus pneu- 
monia at reduced dosage with excellent 
results. This is in agreement with the 
above data. Essentially, from the roent- 
genologic point of view, pneumonia is an 
infected field highly infiltrated with leuko- 
cytes and greatly congested. Treat- 
ment should logically be the same as for 
other infections, with allowance only for 
depth. 

I wish especially to call attention to the 
limited surgery necessary in carbuncles and 
abscesses. Nearly 85 per cent drained 
spontaneously, requiring no incision. As 
previously noted, our opportunity to treat 
traumatic lacerated wounds, including 
compound fractures, has been limited. In 
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this field we feel that x-ray treatment is of 
great value and should be used in practi- 
cally every case. 

Whether the small dosage employed 
would prevent gas bacillus infection we do 
not know. Neither do we know whether 
it would cure such an infection once it was 
established. It might be worthy of trial. 

Special attention is called to 2 cases: 

The patient with peritonsillar abscess 
had, also, a wired fractured jaw. Incision 
was attempted unsuccessfully before wir- 
ing. The patient was warned that rupture 
of the abscess would probably fill the 
throat with pus. This did occur but the 


pus was expelled without difficulty. 
One of the cases of cellulitis, due to an 
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infected blister of the heel, had a very viru- 
lent appearance. Such cases have been 
known to be followed by septicemia with 
early death. Our patient recovered in 
three days. 

Two of the patients with carbuncles 
were diabetic. Response to treatment 
was as good as in non-diabetic cases. 

524 Riker Bldg. 
Pontiac, Mich. 
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Depth Dose Measurements for 


100-, 120-, and 135-kv. Roentgen Rays’ 


CARL B. BRAESTRUP 
New York, N. Y. 


HE PRESENT trend toward larger x-ray 

doses in the treatment of superficial 
cancer makes the determination of the 
amount of radiation delivered to the under- 
lying healthy tissue of greater importance. 
Such calculations, however, have been lim- 
ited by the lack of complete depth dose 
tables for low and intermediate voltages, 
although numerous data are available for 
special technics or conditions (1, 5, 7, 
10, 12). The present paper is a report 
on our phantom measurements for half- 
value layers from 1.0 to 8.0 mm. Al (0.04 
to 0.44 mm. Cu). 


EQUIPMENT AND MEASURING INSTRUMENTS 


The apparatus was chosen with the aim 
of duplicating the conditions used clini- 
cally and consisted of a shockproof, oil- 
cooled x-ray tube energized by a haif-wave, 
two-valve 140-kv. generator. The x-ray 
tube was mounted in a “‘rayproof’’ hous- 
ing, and the total inherent filtration of 
the pyrex tube wall, oil, and bakelite 
window was equivalent to approximately 
0.5mm.aluminum. Comparative measure- 
ments were carried out, also, with an air- 
cooled shockproof tube having an in- 
herent filtration of approximately 1 mm. 
aluminum. 

The tube peak kilovoltage was deter- 
mined by means of a 12.5-cm. sphere gap 
which had previously been checked at 
constant potential against a Taylor high- 
voltage resistance unit. The milliamper- 
age was maintained at a constant value 
by means of a stabilizer of the saturated 
core type. The radiation was measured 
with two bakelite thimble chambers coated 
on the inside with aquadag and having 


1 From the Physics Laboratory, Department of 
Hospitals, City of New York. Presented before the 
New York Roentgen Society, New York Academy of 
Medicine, May 17, 1943. Accepted for publication in 
August 1943. 


inside diameters of 0.52 cm. and 0.72 em. 
respectively, with volumes of 0.40 cc. 
and 1.27 c.c. Measurements at the sur- 
face and down to 5 cm. depth were made 
with both chambers, while at depths 
below 5 cm. the larger chamber only was 
used. A well shielded electrometer of the 
Wulf type was permanently connected to 
the chamber used. 


CHOICE OF PHANTOM MATERIAL 

Preliminary experiments were made to 
determine the best phantom material for 
the ray qualities used. Water, being the 
main constituent of human tissue, has 
been preferred by several earlier investi- 
gators. It has, however, practical dis- 
advantages. It is an electric conductor, 
which prevents its use with ionization 
chambers of the Failla extrapolation type 
(4) and, furthermore, since it is a liquid, 
it is difficult to obtain layers of definite 
thickness or cross section. Of the many 


COMPARISON OF WATER AND MASONITE 
PHANTOMS 


Filter = 1.0 mm. Al. 


TABLE I: 


nm, 
cm,) 


(100 kv.p. 


H.V.L. = 2. 
Al. T.S.D. = 30 cm. Diameter of field = 1 


yt 
5 


Water Masonite 





100% 
38.0% 
14.6% 


Half immersed 
5 em. depth 
10 cm. depth 


solid substances used as phantom ma- 
terial, ‘‘masonite presdwood’’ has been 
the most satisfactory. ‘‘Masonite presd- 
wood”’ is a wood fiber board manufactured 
by exploding wood chips by high pressure 
steam. Presdwood phantom measure- 
ments were first made by Quimby and 
collaborators (9), who found that masonite 
of unit density gave the same depth dose 
as water for 200-kv. radiation. In a pre- 
vious paper (3) we reported that higher 
depth doses were obtained with masonite 
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DEPTH DOSE MEASUREMENTS 


TABLE II: COMPARISON OF ABSORP 


TION IN WATER AND MASONITE* 








TVL.(mm.)  0.6Al  2.0Al 8.0 A 


0.9 Cu 1.8 Cu 


1 











100 i 135 
1.0Al 


Kv.p. 

Filter (mm.) 

4.85 cm. 
Water 
Masonite 

9.70 cm. 
Water 
Masonite 


» =O 
6.7% 


10.3% 


38.2% 
42.5% 


15.0% 
18.0% 


0.25 Cu + 1.0 Al 


200 
0Cu + 1.0 Al 


200 
0.50 Cu + 1.0 Al 


9 


46 
46 


9@4 
42.6% 


44.0% 


40 


1 
7 


7% 
‘‘/o 
1G 


20. 


99 
“es 


17.8% 


20.0% %o 





*Figures indicate per cent transmitted using the arrangement shown in Figure 1, and masonite of density 0.985. 


than with water when 40- to 50-kv. radia- 
tion was used, as applied in ‘‘contact”’ 
therapy. The absolute difference, how- 
ever, was small, about 3 per cent at 1.0 
mm. depth, as the short target skin dis- 
tance, 2.0 cm., caused a low depth dose 
for either material in accordance with the 
inverse square law. Measurements made 
in the present investigation showed marked 
differences in depth dose between the two 
types of phantom material, as indicated in 
Table I. The density of the masonite was 
(.985 gm. per c.c., and the dimensions of 
the two phantoms were identical: 30 X 
30 cm. and 25 cm. high. Special tests 
made with the chamber enclosed in lead 
indicated that the ionization measured 
was that of the chamber only. 

Comparative measurements were made, 
also, with different types of masonite as 
used in other laboratories.2 The results 
of these tests showed similar differences 
when the density was approximately unity, 
which, however, was not always the case. 
In order to determine which of the two 
phantom materials, water or masonite, 
smulates human tissue more closely, we 
made a series of tests using the arrange- 
ment shown in Figure 1. After several 
preliminary runs, eliminating experimental 
difficulties, the absorption of the biceps was 
measured in 11 patients, in each instance 
for two ray qualities. This work was 
carried out with the co-operation of Dr. 
George C. Andrews of the Department of 
Dermatology, Columbia University, and 
Dr. Samuel Richman of Morrisania City 
Hospital. The biceps was chosen as the 


? Some of these were obtained through the courtesy 
of L. Marinelli of Memorial Hospital and Miss Lilian 
Jacobson of Montifiore Hospital. 


part of the body of suitable thickness 
which could be irradiated with the least 
inconvenience to the patient. A telescopic 
cone, + cm. in diameter, was used, with the 
weight of the lower part, 624.2 gm., rest- 
ing on the patient’s arm, giving constant 
compression. The thickness of the arm 
was determined by measuring the ex- 
tension of the cone. Special care was 
taken to exclude the humerus from the 
beam in order to avoid the greater absorp- 
tion by the bone. This was checked by 
means of radiographs taken simultaneously 
with the ionization measurements. 

Next, various layers of water and mason- 
ite were substituted for tissue. The results 
of these tests are shown in Figure 2, where 
the solid lines indicate the water and the 
dotted lines the masonite absorption 
curves. The two ray qualities selected 
were the practical upper and lower limits 
of the equipment used. The circles 
represent the measurements of the pa- 
tients. It will be noted that the absorp- 
tion of tissue corresponds much more 
closely to that of water. Due to the 
contour of the biceps, it was not possible 
in every case to have the whole bottom of 
the cone in contact with the skin, and the 
small air space at the edge may account 
for the slightly higher values of some of the 
circles. 

Similar comparisons were made be- 
tween water and masonite for other ray 
qualities, and the results are shown in 
Table II. As indicated, the difference be- 
comes insignificant as the half-value layer 
is increased. This may be explained by the 
carbon content of the masonite. At the 
longer wave lengths, or lower half-value 
layers, where the photoelectric absorption 
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Schematic diagram of arrangement used in comparing the absorption of ‘‘masonite 


Fig. 1. 
presdwood”’ and water with tissue. 
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HVL =.42 MM Cu 
= 7.8MM AL 


HVL =.65™M AL 


MASONITE 
WATER 
TISSUE 


8 10 CM 


‘‘masonite presdwood,”’ water, and 


tissue. 


is predominating, the absorption of mason- 
ite is less, due to its carbon. At shorter 
wave lengths, where the absorption is 
caused mainly by Compton scattering, the 
difference becomes insignificant. 

In view of these findings, we concluded 
that water is the more accurate phantom 
material for depth dose measurements for 
half-value layers less than 0.9 mm. Cu. At 
the conclusion of these experiments there 
appeared an article by F. W. Spiers (11) 





of Leeds, England, who arrived at similar 
findings, based upon an extensive study of 
different types of phantom materials. 


WATER PHANTOM MEASUREMENTS 


phantom arrangement is 
shown in Figure 3. The ionization cham- 
ber stem passes through a watertight 
bushing in the side of the tank which is 
30 X 30 cm. and 26 cm. high. Surface 
measurements were made with the chamber 
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TABLE III: Errect oF DISTANCE ON DEPTH DOSE 











































——ooeoeoeaeaeqeq*=$ $ $$2=S$S$=q~Smm.. DFO = —— Di = et 
y ~ eter 
H.V.L. T.S.D. — Depth Dose at 5 C 
Kv Cu Al ' : of Field o Cm. Depth 
(mm. Al) (cm.) ety Measured Calculated 
100 e 0 1.0 15 2.7 8.3% «8.8% 
30 2.7 10.7% 
135 0.25 1.0 8.0 15 re 25.6% 25.7% 
' 30 2.7 33.5% 
100 sacs 0 1.0 15 5.0 10.7% 11.2% 
30 5.0 14.7% 
135 0.25 1.0 8.0 15 5.0 33.2% 31.3% 
30 5.0 40.8% 
TABLE IV: Deptu Dose For H.V.L. 1.0 mm. AL 
(In roentgens per 100 r at skin) 
Area insq.cm.— 1 5 10 2 SO 75 100 «= 200s 300”—té‘C2S 
Diam. in cm. ~ (1.1) 2.5) (3.6) (5.6) (8) (9.8) (11.3) (16) (20) (22.6) 
T.S.D. = 15 cm. 
*‘Air’’ Dose > 98 96 92 89 88 8S 87 87 
Skin Dose ~ 100 100 100 100 100 100 100 100 
0.5¢em. 63 64 67 73 73 74 75 77 
l 46 48 51 57 58 59 60 62 
2 27 29 32 37 39 40 41 43 
3 17 19 21 25 27 28 29 30 
+ 11 13 14 17 19 20 21 22 
5 7 Q 10 12 13 14 15 15 
6 5 6 7 8 9 10 ll 11 
7 4 4 5 5 7 8 8 9 
8 2 3 3 4 5 6 6 7 
Q 2 2 2 3 4 4 4 5 
10 1 l 2 2 3 3 3 4 
T.S.D. = 20 cm. 
“Air”? Dose — 98 96 92 89 88 88 87 87 86 
Skin Dose > 100 100 100 100 100 100 100 100 100 
0.5cm. 64 65 68 74 74 75 76 78 79 
1 48 49 52 59 60 62 63 64 65 
2 28 31 34 39 42 43 44 45 46 
3 18 21 23 27 30 31 32 33 34 
+ 12 14 16 19 21 22 23 24 25 
5 8 10 11 13 15 16 16 17 18 
6 6 7 8 10 11 12 12 13 14 
7 4 5 6 7 § 9 g 11 11 
8 3 4 4 5 6 7 7 8 9 
9 2 2 3 4 4 5 5 6 7 
10 l 2 2 3 3 4 4 5 5 
T.S.D. = 30 cm. 
“Air Dose — 98 96 92 8Y 88 88 87 87 86 86 
Skin Dose — 100 100 100 100 100 100 100 100 100 100 
0.5cem. 65 66 69 75 76 77 78 79 81 83 
1 49 51 54 60 62 63 65 66 67 69 
2 30 33 36 41 44 46 46 48 49 50 
3 20 23 25 29 32 34 34 36 37 38 
4 14 16 18 21 24 25 26 27 28 28 
5 10 1] 13 15 17 18 19 20 21 21 
6 s 9g 11 13 14 14 15 16 17 
7 6 7 bad 10 11 11 13 14 14 
7 5 j 7 8 9 10 11 11 
5 6 7 8 8 9 
4 5 5 6 6 ri 






in the upper position, half-immersed. As target surface distance of either 30 or 
the water level was raised, the x-ray tube 15cm. These distances were chosen as the 
was brought up correspondingly by means most practical for low-voltage radiation 
of automatic stops to maintain a constant with present shockproof equipment. The 
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15 cm. target-skin distance is the shortest 
which will permit accurate positioning for 
small fields. A minimum of 30 cm. dis- 
tance is required to secure fairly uniform 
surface distribution with larger areas. 


Due to the inverse square law, the periph- 
eral intensity of a 15-cm. field is only 80 
per cent of that at the center with a target- 
skin distance of 15 cm., but 94 per cent 
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tical, while with the larger area the dif- 
ference is of some significance. Various 
investigators report different values for 
this relationship. Mayneord and Lamer- 
ton (6) obtained a larger measured depth 
dose than the calculated value when re- 
ducing the target-skin distance, while 
Quimby (8) found no difference between 
the calculated and measured depth dose. 


1/8 LEAD 


ee ——- — 


=z 
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Fig. 3. Schematic diagram of water phantom. 


when the target-skin distance is increased 
to30 cm. There is a further reduction in 
the peripheral dose due to the non-uni- 
form radiation distribution of the x-ray 
tube. This reduction depends upon the 
construction of the tube and its housing, 
but becomes also less as the target-skin 
distance is increased, as shown by Atlee and 
Trout (2). 


RESULTS 
In Table III is shown a comparison of 
the depth dose for 15 cm. T.S.D. obtained 
by direct measurements, and by calcula- 
tion, applying the inverse square law to 
the 30 cm. depth dose data. With the 
small field the results are practically iden- 


In view of the many factors affecting this 
ratio, this apparent discrepancy is not sur- 
prising. The size of the focal spot, off-focus 
radiation, and the collimating system all 
influence the relationship. As these factors 
differ with the type of equipment used, all 
our data are based on the measurements 
made with 30 cm. target-skin distance where 
greater accuracy was possible. 

The results of the water phantom depth 
dose measurements are given for the 
various half-value layers in Tables IV to 
XI. The voltage and filtration used to 
obtain these half-value layers are shown 
in Table XII. However, it is necessary 
only to use the same half-value layers to 
get the indicated depth doses. Any error 
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DeptH Dose For H.V.L. 2.0 mm. AL 
(In roentgens per 100 r at sk 














1 5 10 25 50 
(1.1) (2.5) (8.6) (5.6) (8) 
T.S.D. = 15 cm. 
97 92 89 85 83 
100 100 100 100 100 
72 76 78 82 83 
55 58 63 69 70 
34 39 43 49 51 
22 27 30 35 38 
15 20 22 25 28 
10 14 16 18 21 
7 10 ll 13 15 
5 7 8 10 11 
4 5 6 7 8 
3 4 4 5 6 
2 3 3 4 5 
T.S.D. = 20 cm. 
97 92 89 85 83 
100 100 100 100 100 
73 77 79 83 84 
56 60 65 71 73 
36 42 46 52 54 
24 30 33 38 41 
17 22 24 28 31 
12 16 18 21 24 
8 12 13 15 18 
6 8 q 11 13 
4 6 7 8 10 
3 4 5 6 8 
2 3 4 5 6 
T.S.D. = 30 cm 
97 92 89 85 83 
100 100 100 100 100 
74 79 81 85 86 
58 62 67 73 75 
39 44 48 55 58 
26 33 36 42 45 
19 25 27 32 35 
14 18 21 24 27 
10 14 16 18 21 
7 10 11 14 16 
5 7 x 10 12 
4 6 6 s 9 
3 6 7 


in) 
75 100 200 
(9.8) (11.3) (16) 
83 83 81 
100 100 100 
S4 84 85 
71 72 73 
52 53 55 
39 +0 42 
30 31 32 
22 23 25 
17 18 19 
12 13 15 
i) 10 11 
7 7 8 
5 6 6 
83 83 81 
100 100 100 
84 85 86 
74 75 76 
56 56 58 
43 44 46 
33 34 36 
25 26 28 
19 20 22 
15 15 17 
11 12 13 
8 9 10 
6 7 8 
83 83 81 
100 100 100 
86 87 88 
76 77 78 
59 60 62 
47 48 50 
37 38 40 
29 30 33 
23 24 26 
17 18 21 
13 14 16 
10 11 12 
gy 
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Area in sq. cm. —> 
Diam. in cm. > (1.1) 
“ Air’? Dose > 97 
Skin Dose > 100 
0.5cm. 81 
1 66 
2 46 
3 33 
4 23 
5 16 
6 12 
7 8 
8 6 
9 4 
10 3 
‘Air’’ Dose + 97 
Skin Dose + 100 
0.5cm. 82 
1 68 
2 48 
3 35 
4 26 
5) 19 
6 14 
7 10 
8 7 
9 5 
10 4 
“Air’’ Dose > 97 
Skin Dose ~ 100 
0.5cm. 84 
l 71 
: 52 
3 39 
4 29 
5 21 
6 16 
7 12 
8 9 
9 7 
10 5 


TABLE VI: 
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90 
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49 


10 
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88 
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85 
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31 
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10 
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46 
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25 50 
5. 


> 
(5.6) (8) 


T.S.D. = 15 cm. 


83 81 
100 100 
89 90 
78 80 
61 63 
46 50 
35 38 
26 30 
19 21 
14 16 
11 12 

s 10 

6 7 
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DepTH Dose For H.V.L. 


io 


(9.8) 


79 
100 





T.S.D. = 20 cm. 


83 81 
100 100 
90 91 
81 83 
64 67 
50 54 
39 43 
30 34 
22 25 
17 19 
13 15 
10 12 
8 9 


T.S.D. = 30 cm. 


83 81 
100 =—-:100 
92 93 
84 85 
68 71 
55 59 
44 48 
34 39 
26 29 
20 23 
16 18 
12 14 


10 12 





79 
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a4 
87 
73 
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49 
41 
32 
25 
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16 
13 


4.0 mm. AL 
(In roentgens per 100 r at skin) 


“100 
(11.3) 
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100 
92 
83 
65° 
52 
41 
32 
24 
18 
14 
11 
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78 
100 
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69 
57 
46 
36 
28 
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14 
11 
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(16 


300 


(20) 


400 


22.6 









































Area in sq. cm. > 1 
’ Diam. in cm. ~ (1.1) 
“Air’’ Dose 96 


Skin Dose > 100 
0.5cm. 83 
1 70 
2 51 
3 38 
4 28 
5 21 
6 16 
7 12 
8 9 
9 7 
10 5 
“‘Air’’ Dose > 96 
Skin Dose > 100 
0.5¢cm. Me 
1 73 
2 55 
3 41 
4 31 
5 24 
6 18 
7 14 
8 11 
; 9 8 
10 6 
“‘Air’’ Dose > 96 
Skin Dose 100 
0.5cm. 86 
1 75 
2 58 
3 45 
+ 35 
/ 5 27 
6 21 
7 17 
8 13 
9 10 
10 8 
“*‘Air’’ Dose > 96 
Skin Dose— 100 
0.5cm. 87 
l 77 
2 60 
3 47 
4 37 
5 29 
6 23 
7 18 
8 15 
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TABLE VII: 


5 10 


(2.5) (3.6) ( 


90 87 
100 100 
84 87 
71 76 
55 59 
43 47 
34 36 
26 28 
19 21 
15 16 
11 13 
9 10 
90 87 
100 100 
85 88 
74 79 
59 63 
47 51 
38 40 
29 32 
23 25 
18 19 
14 15 
11 12 
8 y 
90 87 
100 100 
87 90 
76 81 
63 67 
51 55 
42 45 
33 37 
26 29 
21 23 
17 18 
13 15 
10 12 
90 87 
100 100 
87 91 
78 83 
64 69 
54 58 
45 48 
36 40 
29 32 
23 26 
18 21 
15 17 
12 13 
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25 50 75 
5.6) (8) (9.8) 
T.S.D. = 15 cm. 
83 78 76 
100 100 100 
91 92 92 
83 85 86 
68 71 73 
54 58 61 
42 47 50 
33 37 40 
25 29 32 
19 23 25 
15 18 20 
12 15 16 
9 11 13 
T.S.D. = 20 cm. 
83 78 76 
100 100 100 
92 93 93 
85 88 89 
72 76 78 
59 64 67 
47 53 56 
37 42 46 
29 34 37 
23 27 30 
18 22 24 
14 18 19 
12 14 15 
T.S.D. = 30 cm. 
83 78 76 
100 100 100 
O4 95 95 
88 91 92 
76 80 82 
64 69 73 
53 59 62 
43 49 52 
34 40 43 
27 32 35 
22 26 29 
18 22 24 
15 18 20 
T.S.D. = 40 cm. 
83 78 76 
100 100 100 
95 96 96 
90 92 94 
79 8&3 85 
67 73 76 
56 63 66 
46 52 57 
38 43 47 
30 35 39 
25 30 32 
20 25 27 
20 22 


DepTH Dose For H.V.L. 8.0 mm. At (0.44 mm. Cu) 
(In roentgens per 100 r at skin) 
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Area in sq. cm. > 1 
Diam. in cm. —> 


(1.1) 
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27 
17 
11 
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TABLE VIII: 
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14 
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100 
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74 
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37 


mm mm BS 
No 


hot hm DONS 


100 
109 


DepTH Dose For H.V.L 
(In roentgens per 100 r “‘in air”’ 


25 
5.6) 


T.S.D. = 


100 


S4 


50 75 
(8) (9.8) 
15 cm. 
100 100 
114 114 
84 85 
66 68 
45 46 
31 32 
22 23 
15 16 
11 12 
8 9g 
6 6 
4 5 
3 3 
20 cm. 
100 100 
114 114 
85 86 
69 70 
47 49 
34 35 
24 25 
17 18 
13 13 
7] 10 
7 8 
5 6 
4 4 
30 cm 
100 100 
114 114 
86 88 
71 72 
50 52 
37 38 
27 28 
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. 1.0 mm. AL 


100 
(11.3) 


100 
115 
86 
69 
47 
33 
24 
17 
12 
9 

‘ 
0 
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100 
115 
87 
79 
50 
36 
26 
19 
14 
11 
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100 
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(16) 


100 
115 
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71 
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~ 300 
(20) 


10 


100 
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57 
42 
32 
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~ 400 


(22.6) 
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TABLE IX: Deptu Dose For H.V.L. 2.0 mm. AL 
(In roentgens per 100 r “‘in air’’) 
Area in sq. cm. > 1 5 10 25 50 75 200 300 
Diam. in cm. > (1.1) (2.5) (3.6) (5.6) (8) (9.8) (11.3) (16) (20) 
T.S.D. = 15cm. : ; 
‘Air’ Dose— 100 100 100 100 100 100 100 
Skin Dose —> 103 109 112 117 120 121 121 
0.5m. 74 83 8&8 96 99 101 102 
1 56 63 70 80 84 86 87 
2 35 43 48 57 61 63 64 
30 34 41 45 48 49 
22 24 30 34 36 37 
16 18 21 25 27 28 
11 13 15 19 20 21 
9 Il 14 15 16 
8 10 11 12 
6 7 8 9 
4 6 6 














3 
3 
T.S.D. = 20 cm. 
“Air” Dose— 100 100 100 100 100 100 100 
Skin Dose —> 103 109 112 117 120 121 Z 123 
0.5 cm. 75 84 &9 97 101 102 106 
58 66 73 83 87 8&9 ‘ 93 
37 45 51 61 65 67 y 72 
25 33 37 45 49 52 ad 56 
17 24 27 33 38 40 44 





12 18 20 28 31 32 35 
27 


6 S d 16 18 21 
§ 8 12 13 16 
9 10 12 
7 8 & 10 
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30 
“Air” Dose > 100 100 ( 100 100 100 
Skin Dose —> 109 112 120 121 123 
0.5 cm. 86 91 9 103 104 108 
68 75 } 90 92 93 96 
48 54 } 69 72 s 76 
40 ! 54 56 58 62 
30 37 Z i 49 
23 28 33 3: 37 40 
17 Z 2: 27 2! 32 
12 - 22 26 
f 20 
15 
12 
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Skin Dose— 
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NED Gi MH Lo DS 
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SkinDose —> 
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] 
(1.1) 
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@ S84 
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34 
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50 
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27 
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100 
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17 
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96 
83 
61 
47 
35 
26 
20 
16 
12 
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Deptu Dose For H.V.L. 


4 mm. AL 


(In roentgens per 100 r “‘in air’’) 


10 
(3.6) 


100 
114 


97 


25 
(5.6) 
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100 
120 
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94 
73 
35 
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31 
23 
17 
13 
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100 
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42 
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07 
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50 
39 
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17 
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TABLE XI: DeEptH Dose For H.V.L. 8 mm. At (0.44 mm. Cu) 
(In roentgens per 100 r ‘‘in air’’) 


Area in sq. cm. > g 10 
Diam. in cm. > (1.1) 3.{ (3.6) ( 
T.S.D. 15 cm. 
“‘Atr” Dose— 100 100 100 100 100 
Skin Dose > 111 115 Z 128 131 134 138 
0.5cm. 101 118 121 125 130 
; 79 87 109 113 116 123 
62 68 8&2 96 99 106 
48 54 ¥ ‘ 80 84 90 
38 42 é } 65 69 75 
32 d 48 53 56 61 
22 25 E _ 41 45 50 
17 23 33 36 40 
13 15 { 25 26 28 *33 
f 10 11 21 23 
10 } 7 9g 5 17 18 





25 50 75 100 200 300 400 
5.6) (8) (9.8) (11.3) (16) (20) (22.6) 


“‘Air’’ Dose— 100 100 100 100 
Skin Dose —> 111 115 : 131 134 

0.5 cm. é 94 101 Z 22 127 
82 91 Z 120 
65 72 8 : 106 
52 58 8 & 91 
42 46 77 
32 37 t d 64 
25 29 36 J 52 
19 22 28 d 42 
15 17 Z ; 3 34 
12 14 3 

gy 11 
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5 
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7 
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9 
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“‘Aar’’ Dose 100 100 
Skin Dose —> 103 115 
0.5m. 88 £ 104 
77 93 
60 77 
46 5 63 
36 7 52 
28 37 42 
22 < 33 2 51 
17 ‘ 27 33 41 
13 21 34 
10 5 17 22 28 
8 13 23 
T.S.D. 40 cm. 
“Air” Dose— 100 100 100 100 100 100 
Skin Dose —> 103 111 115 121 128 134 
0.5m. 89 97 105 § 123 131 
79 86 95 i 118 127 
62 71 79 98 106 116 
49 60 67 8 93 104 
50 55 8 81 92 
40 46 56 67 79 
32 36 5 55 66 
26 29 3 45 5 56 
21 24 : 38 2 47 
16 19 ‘. 32 35 39 
13 15 26 2s 32 
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TABLE XII: 


DosaGE CALCULATION 


(Diameter of field 2.5 cm. Dose in roentgens) 





Filter > 
T.S.D. — 

Air Dose 

Skin Dose 

2cm. 

5cm. 

10cm. ue 

Back-scatter Factor 





4 HV.L. = 0.44 mm. Cu. 


Author* Phantom 


Masonite 
Water 
Masonite 
Masonite 
Water 
Masonite 
Masonite 
Water 
Masonite 
Masonite 
Water 


© BO 
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Q. 

R.&G. 

B. 
Q. 
& 

B. 
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Water 
Water 
Water 
Water 





1.0 mm. Al 
100 
0 
15cm. 30cm. 


13,100 11,600 


13,600 
4,000 


12,100 
4,000 
1,180 1,360 

180 240 
— < 


Kv. 


(mm. ) 





*Q. Quimby, E. 


W. Weatherwax, J. L., and Robb, C. (12). 


2.0 mm. Al 
100 
1.0 mm. Al 
15cm. 30cm. 


| 


4.0 mm. Al 
120 

2.5 mm. Al 

15cm. 30cm. 


8.0 mm. Al* 
135 


0.25 mm. Cu + 1.0 mm. Al 


15cm. 30cm. 


(mm. 


9540 
10,200 
4,000 


270 


8, 
9, 
4, 
1,450 1, 


6,570 
7,230 
4,000 
1,480 1,710 1,850 
340 480 480 
~ 1.10 1 


a 
470 
070 | 
000 

| 
| 


6,450 
7,230 
4,000 


5,720 
6,400 
4,000 
2,140 

670 


12 


7,420 
8,160 
4,000 
670 
370 





) Al : (cm.) 


Depth Dose 
(In roentgens per 100 r at skin 
2 Cm. Depth 5 Cm. Depth 10 Cm. Depth 





Reinhard, M. C., and Goltz, H. L. (10). L. 
Braestrup, C. B. (present paper). 


B. 


‘due to differences in homogeneity would 
be insignificant for the usual therapeutic 
technics, where the voltage would not 
differ by more than 20 per cent from the 
values used in this study. 

Table XII also illustrates the practical 
application of the depth dose figures. 
If we assume that it is desired to deliver 
4,000 r to a point 2 cm. below the skin, the 
table shows the dose at the other levels 
for different combinations of distance and 


ray quality. 


It will be noted that it is 


possible to obtain nearly the same depth 
dose for two different ray qualities by 
increasing the target-skin distance for the 


less penetrating radiation. 


If it is desired 


to minimize the amount of radiation reach- 
ing the underlying healthy tissue and to 


100 
cm.* 


50 100 10 50 
cm.? cm.? cm.? cm.? 
14 15 
13 15 
26 «630 
33 = 336 
27 30 
39 44 
40 44 
39 42 
56 
62 
59 


10 50 100 
cm.? cm.? cm.? 
32 38 40 
32 (fs 41 
47 59 


10 
cm.? 
11 
10 
21 
26.2 
21 
30 
31 


7 
“i 


38 
38 
40 


12 

9 
17 
18 
14 


-_. 


48 60 
62 
59 


70 


No Nog n 
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50 
52 


own eee 


— vr 


69 


20 300 3 
cm.? cm.? cm.? 
39 ok 9 
39 oe 8 
62 
63 


300 3 
cm.? 
30 
28 


3 20 
em.? cm.? cm.? 
76 


71 


65 
60 


_ 
toe 


28 
31 


92 
91 


Lamerton, L. F. (5). 


reduce the exit dose, a low half-value layer 
and a short target-skin distance should be 
used. This, however, may result in an 
excessive skin dose, and the preferred 
technic in each case will depend upon 
which is more important: to reduce the 
tissue dose above or below the lesion. 
DISCUSSION 

The wide range of depth doses obtained 
with the four ray qualities used in this 
study indicates that low- and intermediate- 
voltage therapy could be carried out more 
effectively with a limited number of 
technics. Such simplification would per- 
mit better correlation between clinical 
results and physical factors. Half-value 
layers of 1.0, 2.0, 4.0, and 8.0 mm. Al, 
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as proposed by our local group of x-ray 
physicists and used here, should be suffi- 
cient for most clinical purposes. Simi- 
larly, two target-skin distances, 15 cm. for 
small fields (5 cm. or less in diameter) and 
30 cm. for large fields, should suffice for 
the treatment of the majority of superficial 
lesions. 

Our study further indicates that the 
choice of phantom material should be 
given thorough consideration before mak- 
ing any kind of depth dose measurements. 
Masonite presdwood should not be used 
for radiations produced at less than 200 
kv., even if its density is unity. Water 
simulates human tissue much more closely, 
and its availability in pure state permits 
better duplications of results between 
different laboratories. This is indicated 
in Table XIII, which shows a comparison 
of present results with previously pub- 
lished depth dose data. As might be ex- 


pected, the values obtained with presd- 
wood are, in general, higher than those for 
water, especially at the greater depths. 


More significant is the much closer agree- 
ment between the authors using water as 
phantom material. Quimby’s back-scat- 
ter figures for presdwood are from 3 to 9 
per cent higher than those obtained with 
water in this study, while those of Lam- 
erton, also using water, are 3 to 5 per cent 
lower. This discrepancy may be accounted 
for, at least partially, by the variation in 
field distribution obtained with x-ray 
tubes of different construction. 
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Regenerative Processes Induced by Gonadotropic Hormones 
in Irradiated Testes of the Albino Rat' 


EMANUELE MOMIGLIANO, M.D., and J. M. ESSENBERG, Ph.D. 
Chicago, Ill. 


ROM A REVIEW Of the literature it ap- 
om that spontaneous regeneration 
of the seminiferous epithelium following 
irradiation depends mainly upon (1) the 
dosage of x-rays used and (2) the interval 
of time which has elapsed subsequent to 
irradiation. It was first claimed that a 
small amount of x-rays, administered in 
a single dose, would produce a complete 
and permanent sterilization (1), but fur- 
ther and more accurate investigation has 
shown that the spermatogenic function 
can be permanently suppressed only by 
doses which seriously injure the interposed 
and neighboring tissues. The only way in 
which irrevocable sterilization can be pro- 
duced without causing serious lesions of the 
skin and mucous membrane is to divide 
the total amount of radiation into several 
fractions. This has been clearly demon- 
strated by the basic experiments of Regaud 
and Ferroux (2). 

The conception of the interval following 
irradiation has also changed. In the 
earlier experiments, the time allowed be- 
tween irradiation and autopsy was one to 
three months. In later investigations it 
was learned that a longer interval was 
necessary to prove beyond question that 
sterilization had occurred, the period being 
first increased to four months (3) and later 
to eight months (4). 

Two conditions thus appear to be in- 
dispensable: (1) the lapse of an adequate 
period of time following irradiation, to 
rule out the possible survival of the most 
resistant germinative cells; (2) the ad- 
ministration of the x-rays in fractional 
doses in such a manner as to assure de- 
struction of the least radiosensitive cells. 

‘From the Department of Anatomy, Loyola Uni- 
versity School of Medicine, Chicago, Ill. Accepted 
for publication in August 1943. 

The gonadophysin used in the experiment to be de- 


scribed was generously supplied by G. D. Searle & Co., 
Chicago. 


A number of other factors, such as the 
spacing of treatments, dosage, quality 


of x-rays, etc., are probably responsible 
for the varied results reported in previous 
experiments. 

X-ray-induced injuries to the germina- 
tive tissue of the testes can be divided 
into four successive phases: 


1. Degeneration of spermatids, incom- 
plete maturation of spermatozoa, forma- 
tion of giant cells. The cells already 
mature are not visibly affected, at least 
for a certain period of time. 

2. Disappearance of spermatids, but no 
appreciable alteration of spermatocytes, 
spermatogonia, and Sertoli cells. 

3. Degeneration of spermatocytes. 

4. Complete denudation of tubules, 
with a fibrous hyaline thickening of the 
tubular walls. 

Obviously, the possibility of regenera- 
tion of the seminiferous epithelium is re- 
moved when the last of these four steps 
is accomplished. In most of the previously 
reported experiments, the degenerative 
changes did not reach the fourth stage. 

Regeneration of germinal epithelium 
presumably takes place (a) in certain so- 
called ‘‘indifferent’’ or undifferentiated 
cells which are capable of transforma- 
tion into either spermatogonia or Sertoli 
cells (5); (6) in Sertoli cells after a pre- 
liminary dedifferentiation into an earlier 
stage of development: a kind of retro- 
gressive metamorphosis (6); (c) from modi- 
fied spermatogonia which are embedded 
singly or in groups in the Sertoli syncyt- 
ium (7). Whatever the type of cell 
capable of restoring the seminiferous epi- 
thelium, the persistence of a layer of cells 
which are not exactly identified as Sertoli 
cells, or spermatogonia, or other un- 
differentiated cells, often leaves in doubt 
the effectiveness of the sterilization. 
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Bourg (8) was the first to test the action 
exerted by gonadotropins derived from 
the urine of pregnant women upon the 
testes of irradiated rats. He found that 
irradiation with 1,000 r would not prevent 
a proliferative response of the interstitial 
cells, with increased secretion of male 
hormones and accelerated development of 
the prostate gland. 

The problem was reinvestigated by 
Johnston (9) who decreased the dosage of 
x-rays to 300 r, administered at one time. 
Some of the irradiated animals were in- 
jected daily with 5 rat units of antuitrin 
S, for a period of six weeks. Autopsy 
followed immediately after the treatment. 
In the injected animals, as compared with 
uninjected animals, an increase of 44 per 
cent in the testicular weight was noted. The 
increase in the combined weight of the 
dorsal lobe of the prostate and the semi- 
nal vesicles was much greater (95 per 
cent); a corresponding increase was no- 
ticed in the ventral prostate gland. It is 


interesting to note that while the weight of 


the accessory organs greatly surpassed that 
for the unirradiated animals, the weight 
of the testes remained far below (260 mg. 
compared with 668 mg. in the controls). 
Heald, Beard, and Lyons (10) admin- 
istered x-rays to immature rats in single 
doses of 1,152 and 4,608 r. In some 
animals irradiation was directed to the 
entire testicle, which was directly exposed 
through an abdominal incision; in others, 
only half the organ was irradiated. Treat- 
ment with gonadotropic hormones was 
initiated five days after irradiation. Seven 
units of prolan were injected daily for five 
days, and autopsies were done twenty-four 
hours after the last injection. A _pro- 
nounced atrophy of the tubules was demon- 
strated, both in the animals receiving 1,152 
r and those receiving 4,608 r. There was 
degeneration of all but a single layer of 
cells, most of which were Sertoli cells. 
The interstitial cells, on the contrary, 
were stimulated by the hormones, as 
indicated by the presence of some mitoses 
even after irradiation with 4,608 r. The 
weight of the accessory organs was main- 
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tained, but an increase of 50 per cent was 
registered when the irradiation was di- 
rected to one-half of the testis. The re. 
sponse of the irradiated testes to the 
gonadotropic hormones was, therefore, 
essentially negative in so far as regeneration 
of the seminiferous epithelium is concerned, 
but positive with reference to the inter- 
stitial cells. 

The hormones used in the experiments 
mentioned above were extracted from the 
urine of pregnant women. No investiga- 
tions have been reported in which pitui- 
tary gonadotropins were employed. It is 
interesting to note that, in the case of the 
ovary, the action of the urinary gonado- 
tropins is not limited to a stimulation of 
the theca cells or of the interstitial tissue, 
but seems to include a real regeneration of 
the follicular system. Niirnberger (11) 
has noticed, for instance, the presence 
of follicles in the rat ovary which later 
were transformed to corpora lutea, 195 
days after irradiation with a dosage three 
times as intense as the castration dose for 
rats. Using large amounts of horpan and 
prolan, Heimann (12) has obtained not 
only a regeneration of the follicles in 
guinea-pigs but, in due time, fecundation 
of some of the irradiated animals. 

In view of the more complex and prob- 
ably the more elective action of the gon- 
adotropic hormones extracted from the 
prehypophysis, we thought it would be of 
value to study their effect on irradiated 
testes. The experiments recorded here 
were carried out for that purpose. 


MATERIAL AND METHODS 


The gonadotropins derived from the 
urine of pregnant women or women in the 
menopause, or from chorionic tissue and 
mare’s serum, do not exert a definite stimu- 
lating effect on the proliferation of the 
germinative cells. As seen in experiments 
involving hypophysectomy, avitaminosis, 
ligature of the spermatic arteries, vasec- 
tomy, cryptorchidism, etc., the action of 
these gonadotropins appears uncertain 
and often contradictory. Their influence 
seems limited mainly to the interstitial 
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cells, which respond with an enhanced pro- 
liferation and an increased secretory activ- 
ity. This explains the increase of weight 
and volume of the accessory organs in all 
these experiments. A direct action on 
the tubules has been specifically denied 
by Collip, Selye, and Thomson (13). 

The gonadotropic hormones derived 
from pituitary sources show a definite 
action on the seminiferous epithelium. 
The follicle-stimulating fraction, for ex- 
ample, acts upon the tubular system of the 
testes, as is demonstrated by the reparative 
influence exerted after hypophysectomy 
(14, 15, 16). This stimulating influence 
seems to involve only the tubular develop- 
ment; no changes are evident in the in- 
terstitial tissue. The luteinizing hormone, 
on the other hand, affects only or mainly 
the interstitial tissue, which explains the 
large increase in volume of the accessory 
organs both in normal animals and animals 
in which the tubular system has under- 
gone degenerative processes. The simul- 


taneous injection of the follicle-stimulating 


and the luteinizing hormones activates 
both the tubules and the interstitial cells. 

In order to test the response of irradiated 
testes to a gonadotropic hormone con- 
taining both the follicular and the luteiniz- 
ing fraction, gonadophysin, an extract of 
the anterior lobe of the pituitary of sheep 
(produced by G. D. Searle & Co.) was used 
in our experiments. White rats were first 
irradiated at the age of 30 days. These 
animals were sexually immature, since 
adult spermatozoa have not been found 
in rats before the age of 40 or 42 days. 

The x-ray machine was mechanically 
rectified and provided with a Landauer 
roentgenometer. A universal Coolidge 
therapy tube was used. The set-up of the 
machine for the entire investigation was as 
follows: The kilowatt-meter was set at 
96, which delivered 112 kv.p. as measured 
by the sphere gap; the focal distance was 
10 in. The filter was equivalent to 4 mm. 
aluminum. The roentgenometer was kept 
at 3.2 ma., which, by calculation, gave 0.6 r 
per second. The desired dosage was ob- 
tained by varying the time of exposure. 
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A preliminary investigation has shown 
that the x-ray dosage necessary for com- 
plete sterilization of the testes of white 
rats ranges between 800 and 1,000 r, pro- 
vided the total amount is divided into 
three or four fractions separated by an 
interval of not more than five days. The 
same dosage administered at one time 
produces a partial and often moderate 
sterilization.” The explanation of these 
different results probably lies in the fact 
that the most refractory cells are the 
spermatogonia, and that only part of 
these are in a stage of reproductive ac- 
tivity, and therefore radiosensitive, at 
the time of irradiation. The fractionation 
of the dosage should be effected in such a 
way as to injure the spermatogonia when 
they pass from a stage of inactivity to a 
stage of proliferation, according to a certain 
rhythm of mitosis (18, 19). For this 
reason, the total dose of x-rays has been 
divided into three fractions, separated by 
an interval of five days. 

The testes were drawn from the ab- 
dominal cavity into the scrotal sac by 
constricting tape and were then irradiated, 
the animals being strapped, back down, 
on a specially constructed board and pro- 
tected during irradiation by a sheet of 
lead. Testes and accessory organs were 
fixed in Bouin picric acid solution and 
weighed after twenty-four hours. The 
dissection of the accessory organs was 
performed in such a way as to isolate the 
ventral and dorsal lobes of the prostate, 
the coagulating gland, and the seminal 
vesicles. The organs were embedded in 
paraffin and were stained with eosin-hemat- 
oxylin. 

In all, 80 animals were used, for these 
studies. They were classified in the follow- 
ing groups: 

Untreated controls (27 animals) 

Autopsy at 30 days of age. 
Autopsy at 40 days of age. 

Autopsy at 60 days of age. 
Autopsy at 90 days of age. 
Autopsy at 120 days of age. 


GROUP I: 
A. Four rats. 
B. Six rats. 
C. Five rats. 
D. Six rats. 
E. Six rats. 


2 In the experiment of Hertwig (17) only 12 per cent 
of the animals irradiated with 800 r, given at one time, 
showed complete sterilization. 
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GRouP 11: Treated with x-rays (800 r) at 30, 35, 
and 40 days of age; uninjected (25 animals.) 

A, Six rats. Autopsy after final x-ray treat- 
ment, at 40 days of age. 

B. Sixrats. Autopsy at 60 days of age. 

C. Sixrats. Autopsy at 90 days of age. 

D. Sevenrats. Autopsy at 120 days of age. 

GRouP 11: Treated with x-rays (800 r) at 30, 35, 
and 40 days of age and injected with gonado- 
physin. Autopsy at 120 days of age (18 
animals.) 

A. Six rats injected twice weekly, 10 R.U. per 
injection, from time of first x-ray treatment 
until autopsy. Total amount of gonado- 
physin 260 R.U. 

B. Six rats injected twice weekly, 10 R.U. per in- 
jection, from 60 days of age until autopsy. 
Total amount of gonadophysin 180 R.U. 

C. Six rats injected daily, 10 R.U. per injection, 
during the last 10 days before autopsy. 

GROUP Iv: Treated with x-rays at 30, 35, and 40 
days of age (800 r) and injected with testoster- 
one propionate. Autopsy at 120 days. 

A. Six rats injected daily with 1 mg. testosterone 
propionate (Oreton, Schering) during the 
last 10 days before autopsy. 

GROUP V: Surgically castrated at the age of 30 days. 
Autopsy at 120 days. 

A. Six rats. 


RESULTS IN IRRADIATED, UNINJECTED 
ANIMALS 


The microscopic changes in the animals 


treated by irradiation alone show a 
definite relation to the interval elapsing 
after the irradiation. The rate of the 
degenerative process, however, varies con- 
siderably in the different groups studied. 

Autopsy Immediately after the Last Ir- 
radiation (at 40 Days of Age): The ir- 
regular distribution of the degenerative 
changes is particularly evident ‘n the 
animals autopsied at 40 days of age, im- 
mediately following the last irradiation. 
Tubules completely denuded or lined by 
a single layer of spermatogonia are inter- 
mixed with tubules which reveal no 
degenerative changes, or even active sper- 
matogenesis. Apparently normal tubules 
are surrounded by others which are slightly 
injured, with the persistence of several 
strata of spermatocytes. Contrary to what 
some investigators have claimed, spermat- 
ogonia seem to be the most refractory 
cells. Spermatids, on the contrary, are 


EMANUELE MOMIGLIANO AND J. M. ESSENBERG 


March 1944 


the most radiosensitive, as shown by the 
early appearance of degenerative changes 
of the nuclei (pyknosis, chromatolysis, 
chromatorhexis). The degeneration of 
both spermatids and spermatocytes is 
often accompanied by the appearance of 
giant cells, some containing 10 or more 
nuclei (Fig. 1). 

The occurrence of giant cells in de- 
generating tubules has been noticed not 
only after irradiation (20), but under vari- 
ous other experimental conditions, namely, 
following injections of iodine and alcohol 
(21), after thermal or mechanical injuries 
22), after administration of thymus ex- 
tracts (23) or estrogenic hormones (24), 
in conditions of A or B avitaminosis (25), 
after ligature of the spermatic vessels 
(26). It is generally conceded that these 
cells arise from the fusion of spermatids 
and spermatocytes desquamated in the 
tubular cavity. In fact, degenerating cells 
in the interior of the tubules have a ten- 
dency to melt together, so as to bring about 
the formation of plasmodial or syncytial 
masses. This is confirmed by the micro- 
scopic aspects noticed in our slides, that 
definitely point to a degenerative origin of 
the giant cells. No noticeable changes oc- 
cur in the interstitial cells. Blood vessels 
appear normal. 

Autopsy Twenty Days after Irradiation 
(at 60 Days of Age): Twenty days after 
irradiation the degenerative changes have 
progressed further. They now involve all 
the spermatocytes and sometimes the 
spermatogonia, also. The majority of the 
tubules are lined only by one or two layers 
of cells, represented by spermatogonia and 
Sertolicells. Cellular debris is found in the 
lumen, mixed with degenerating cells, while 
plasmodial masses are rare. Even after 
this period of time tubules only slightly 
injured, or tubules in which regenerative 
processes are under way, can be found. 
They are seen alone or in groups between 
degenerated tubules (Fig. 2). The sper- 
matocytes look normal or even show some 
mitosis. An active proliferation of sper- 
matogonia takes place in other tubules, 
especially in those with a dark, crusty 
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_Figs. 1-6. Effects of irradiation, with and without hormone administration, on testes of the white rat. 

Fig. 1. Degenerative changes observed immediately after irradiation. 

Fig. 2. Progressive degenerative changes accompanied by some evidences of regeneration, 20 days after ir- 
radiation. 

Fig. 3. Changes at 50 days after irradiation. 

Fig. 4. Terminal stage of degeneration, with complete denudation of tubules, 80 days after irradiation. 

Fig. 5. Regenerative changes in animal receiving gonadophysin after first irradiation, 80 days after completion 
of irradiation. 

Fig. 6. Changes in irradiated animal injected with testosterone propionate (Oreton). 


nucleus (the so-called ‘‘sporecells’’). In the seminiferous epithelium lining these 
still others, a large number of secondary tubules has escaped the destructive action 
spermatocytes are noticeable, in spite of of the x-rays or is the result of regenera- 
the absence of spermatids. It is difficult, tion. In the latter event, the regenera- 
if not impossible, to determine whether tion is confined to proliferation of and 
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transformation of spermatogonia 
spermatocytes. Spermatogenesis 
reaches a further stage. 

Sertoli cells appear normal and some- 
times more numerous than in the controls, 
1.e., the non-irradiated animals. The in- 
terstitial tissue shows here and there hyper- 
plastic and hypertrophic changes. In- 
stead of a thin layer of cells between the 
tubules, thickly packed epithelioid cells are 
found. They usually lie in groups around 
the blood vessels. In other places, a clear, 
colloid-like liquid has infiltrated the inter- 
tubular spaces, with a rarefaction of the 
stroma. 

Autopsy Fifty Days aj.er Irradiation 
(at 90 Days of Age): The tubules at fifty 
days after irradiation are lined by a single 
layer of spermatogonia and Sertoli cells. 
Spermatocytes and spermatids have dis- 
appeared or are found only in the cavity 
of the tubules. The differentiation of 
spermatogonia from Sertoli cells is difficuit, 
on account of the vagueness of the cellu- 
lar limits. The epithelial layer has a 


plasmodial aspect; a few relatively large 
and pale nuclei are irregularly distributed 
in the cytoplasm. The inner border of the 
cytoplasm is often interrupted by the 
elimination of cellular fragments in the 


tubular cavity. The interstitial tissue is 
more abundant, partly as the result of an 
increase of the interstitial cells and partly 
because of a proliferation of the stroma 
(Fig. 3). The hyperplastic changes of 
interstitial cells are, however, uneven and 
seldom reach a great intensity. No vas- 
cular changes are found. 

Autopsy Eighty Days after Irradiation 
(at 120 Days of Age): In some animals the 
degeneration of the tubules at eighty days 
after irradiation corresponds approximately 
to that at fifty days. In others, the de- 
generation has reached what can be con- 
sidered the terminal and probably the 
permanent stage of sterilization, with a 
complete denudation of the tubules (Fig. 
4). Such a sterilization is comparatively 
rare with a total fractionated dose of 800 
r. It becomes relatively common when 
the dose is increased. A dosage of 800 r 
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divided into three fractions can be con- 
sidered a sublethal dose. It is very close 
to the one necessary to destroy completely 
the seminiferous epithelium, including the 
Sertoli cells. 

In the areas where the tubules are de- 
nuded, the interstitial tissue is thickened. 
Epithelioid cells are somewhat rare and 
without signs of proliferation. Instead, 
the connective tissue is dense and compact, 
forming a honey-combed net around the 
denuded tubules. Zones of edema and of 
hyaline degeneration occur irregularly. 
Vascular changes are sometimes evident, 
mostly in the form of an obliterative 
endarteritis. 


RESULTS IN IRRADIATED ANIMALS INJECTED 
WITH GONADOPHYSIN 


In animals injected with gonadophysin, 
the results differ in accordance with the 
time the treatment started. In the ani- 
mals injected immediately following the 
first irradiation, the degenerative processes 
have given way to a rapid and extensive 
regeneration of the seminiferous epithe- 
lium. Figure 5 shows the different aspects 
of the tubules 80 days after irradiation. 
Intermixed with tubules gravely injured 
and lined only by an incomplete syncytial 
layer are other tubules lined by several 
layers of germinative cells in successive 
stages of differentiation. The prolifera- 
tion of the newly formed cells is followed 
by a nearly perfect maturation, as shown 
by the presence of many spermatids and 
occasionally even of spermatozoa. The 
regeneration of the seminiferous epithelium 
never extends to all the tubules at the same 
time. It appears to originate from certain 
points and spreads thereafter to the 
neighboring tubules. 

Microscopically, no marked difference 
has been noted between animals injected 
immediately after the first irradiation and 
those injected fifteen days after the last ir- 
radiation. The weight of the testes, how- 
ever, varies in the two series, being greater 
in the first series. 

In every case the number and size of 
the interstitial cells appear to be noticeably 
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TABLE I: WEIGHT OF TESTES AND ACCESSORY ORGANS IN CONTROL AND IRRADIATED ANIMALS 


Testes Seminal 
Age at Autopsy (M ) Vesicle 
— (Mg.) 


40 days 
Controls 731 16 
Irradiated 629 28 
60 days 
Controls 1,016 24 
Irradiated 557 77 
90 days 
Controls 1,903 91 
Irradiated 508 197 
120 days 
Controls 2,785 614 
Irradiated 534 256 
Irradiated and in- | 
jected with | 
Gonadophysin* | 
(a) 
(bd) 
(c) 
Irradiated and in- 
jected with Ore- 
ton é 840 
Surgical castration 
at 30 days of 
age = 11 





Lobes of Prostate Body 
ney Weight 
(Gm.) 


Ventral Dorsal a "Cranial ’ 
(Mg.) (Me.) | (Mg.) 


39 28 81 


7 
62 49 9 | 123 


51 34 9 102 
88 58 34 133 
125 74 CO 150 
181 139 66 201 


655 347 287 
169 129 71 283 


257 
266 


256 


266 


1 = = 








*(a) Injection started immediately after first irradiation. (b) Injection started 15 days after last irradiation. 


(c) Injection started 65 days after last irradiation. 


increased. It seems that the interstitial 
tissue retains the capacity to respond to 
the stimulating influence of the gonado- 
tropic hormones for a longer period of time. 
Hyperplastic and hypertrophic changes of 
the interstitial cells are more intense than 
in untreated animals and are present even 
when the seminiferous epithelium has been 
so gravely injured as to preclude any pos- 
sibility of regeneration. 


RESULTS IN IRRADIATED ANIMALS INJECTED 
WITH ORETON 


The tubules in most of the animals 
injected with testosterone propionate (Ore- 
ton) are lined by only a few scattered 
Sertoli cells and degenerating germinative 
cells. The lumen is packed with cellular 
debris and a network of small hyaline 
bands. Proliferative changes of the inter- 
stitial tissue, if present, are generally 
masked by a large accumulation of a clear, 
homogeneous liquid between the involut- 
ing tubules (Fig. 6). 

Blood vessels are apparently not af- 
fected by the irradiation. The presence 
of a large quantity of a colloid-like liquid 
in the interstitial tissue is probably second- 


ary to the involution of the tubules and to 
the reabsorption of the liquefied cells into 
the lymphatic spaces. 


DISCUSSION 


In the accompanying table the average 
weight of the testes and of the accessory 
organs of the various series of white rats 
used in this experiment is reported. It will 
be noted that the progressive atrophy of 
the testes does not extend to the accessory 
organs for along period of time. Although 
the weight of the testes shows a definite 
effect of the x-rays, with a notable de- 
crease after even a few days, the weight 
of the accessory organs largely exceeded 
that of the controls for six weeks after ir- 
radiation. From then on, the weight of 
the seminal vesicles and of the prostate 
showed a sharp decline, while in the con- 
trols the weight was rapidly increasing. 

The varied response of testes and ac- 
cessory organs to x-rays is well known. 
Practically all of the experiments to date 
agree that the destruction of the semi- 
niferous epithelium does not include the 
sources which provide the male hormone 
and, therefore, the stimulating factors for 
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the development of the accessory organs 
(27, 28). If the hyperplastic and hyper- 
trophic changes noticed in the accessory 
organs after irradiation can be taken as 
indicators of the activity of the interstitial 
cells of the testes, it appears certain that 
these cells constitute the main source of 
the male sex hormone. 

Surgical and x-ray castration differ in 
their effects on the accessory organs. 
Surgical castration not only prevents the 
development of the accessory organs, but 
brings them back to an infantile stage 
(Table I). 

In irradiated animals, the response of 
the accessory organs to androgenic hor- 
mones is much more intense than to gon- 
adotropic hormones. In both instances, 
the seminal vesicles and the prostate are 
enlarged, but more so with androgenic 
hormones. On the contrary, gonadotropic 
hormones show a tendency to increase the 
weight of the atrophic testes, while testos- 
terone does not. 


The possibility of stimulating the ac- 
cessory organs with testosterone, after 
x-ray castration, is not surprising, since the 
stimulation is a direct one, as proved by 
corresponding results in surgically castrated 


animals. Also the lack of (structural) 
changes in irradiated testes is to be ex- 
pected, as with few exceptions androgenic 
hormones do not exert a manifest action 
either on the seminiferous epithelium or 
on the interstitial cells. When some 
changes are evident, these are of a retro- 
gressive nature (29). Furthermore, andro 
genic hormones do not show any favorable 
influence on the regeneration of the semi- 
niferous epithelium injured by starvation, 
avitaminosis, hypophysectomy, estrogenic 
hormones, etc. If the treatment is started 
when the degeneration of the seminiferous 
epithelium has not progressed too far, 
spermatogenesis is maintained (30). 

The stimulation of the regenerative 
processes by pituitary gonadotropins is 
interesting since it is the first exact demon- 
stration of this kind. In the investiga- 
tion of Johnston (9), only the weights of 
the testes and of the accessory organs were 
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reported, while Bourg (8) and Heald, 
Beard, and Lyons (10) noticed an enlarge- 
ment of the accessory organs as a con- 
sequence of proliferative changes of the 
interstitial cells. The regeneration of the 
seminiferous epithelium is very similar 
to that promoted by gonadotropic hor- 
mones after hypophysectomy or by the 
administration of Vitamins A, B and E 
after a temporary deficiency, or follow- 
ing an excess of androgenic or estrogenic 
hormones. Complete data can be found 
in a paper by Bail (24). 

If the testes are irradiated with less 
excessive doses of x-rays, the undifferenti- 
ated spermatogonia survive the injury. 
We consider these as reserve cells. The 
persistence of these or other undiffer- 
entiated cells is, however, limited to a 
certain period of time, which explains the 
dependence of the effects of gonadotropic 
hormones upon the time of administra- 
tion. 

The participation of Sertoli cells in the 
regenerative processes seems less probable. 
Their nuclei are often very irregular and 
are seldom involved in a process of true 
mitosis. The polymorphism of Sertoli 
cells is purely functional and is correlated 
to spermatogenesis. A certain parallelism 
between the cyclical changes of the trophic 
and germinative elements has been, in 
fact, demonstrated in several investiga- 
tions (31, 32). 

In irradiated testes the transformation 
of Sertoli cells into a syncytium offers to 
spermatogonia, embedded in a common 
cytoplasm, better conditions of nutrition 
and therefore a greater chance of survival. 
If regeneration takes place, Sertoli cells 
resume their individual structure. Sper- 
matogonia can then be readily differ- 
entiated from the supporting cells. They 
enter in a phase of active proliferation, 
giving rise to spermatocytes. The tu- 
bules are relined gradually by several layers 
of germinative cells. The stage of dif- 
ferentiation reached by the germinative 
cells varies considerably. Rarely does it 
exceed the stage of transformation of 
spermatids into spermatozoa. There is 
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some reason to believe that a period longer 
than three months may bring about the 
reappearance of a large number of sper- 
matozoa, with the possibility of restoring 
the fertility of the irradiated animals. 

The influence exerted by the gonado- 
tropic hormones on the interstitial cells 
is less evident because of progressive 
changes occurring after irradiation. It is 
probable, however, that the interstitial 
cells are also stimulated by gonadophysin, 
as shown by the limited decrease of weight 
of the accessory organs in comparison 
with untreated animals, from the 50th 
to the 80th day after irradiation. In this 
case, it is not a question of regeneration, 
but of maintenance of the anatomical 
and functional changes determined by the 
irradiation. 

CONCLUSIONS 

1. Spontaneous regeneration of the 
seminiferous epithelium of testes of the 
albino rat, irradiated with a dose of x-rays 
not exceeding 800 r, is irregular and in- 
complete. 

2. Recovery is slow with dosages of 
800 r and rare with 1,000 to 1,200 r. 

3. The destruction of the seminiferous 
epithelium involves first the spermato- 
cytes, then the spermatozoa, next the 
spermatids, and finally the spermatogonia. 

4. In spontaneous regeneration, sper- 
matozoa are rarely produced. The newly 
formed cells are generally limited to the 
spermatocyte stage. 

5. The degeneration of seminiferous 
tubules is followed by hyperplastic and 
hypertrophic changes in the interstitial 
cells. Accessory sex organs show a marked 
increase in size as contrasted with those 
of control animals. 

6. The changes in the interstitial cells 
and in the accessory organs in spontaneous 
regeneration are temporary in nature; 
in both instances involution follows, 50 
to 80 days after irradiation. 

7. Gonadophysin, an anterior pituitary 
gonadotropin, consisting of both the fol- 
licle-stimulating and luteinizing fractions, 
exerts a manifest restorative action on 
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irradiated testes if injected at or shortly 
after irradiation and continued for several 
weeks. 

8. The process of regeneration of the 
seminiferous epithelium of the injected 
animals surpasses that of uninjected an- 
imals in rapidity, extent, and complete- 
ness. The germinative cells may reach 
the stage of spermatozoa. 

9. The restorative action of gonado- 
physin varies indirectly with the extent 
of x-ray injury and the time and the 
amount of administration of the hormone. 

10. A temporary stimulating effect 
of gonadophysin on the interstitial cells 
is in evidence, but it fails to prevent their 
subsequent atrophy. 

11. Testosterone propionate shows no 
restorative effect on the x-rayed semi- 
niferous epithelium, but it stimulates the 
interstitial cells and the accessory sex 
organs. 


Department of Anatomy 
Loyola University School of Medicine 
Chicago, Ill. 
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CASE REPORTS 


Total Subphrenic Abscess' 


DAVID V. LeMONE, M.D. 
and WILLIAM GRANT COOPER, Jr., M.D. 


Columbia, Mo. 


Manifest subphrenic abscess generally 
occurs as an accumulation of pus in one or 
two of the numerous peritoneal pockets 
found between the diaphragm and the 
mesocolon. A large number of the sub- 
divisions of this space may be involved, 
but such patients rarely survive the in- 
fection. In general, the mortality for un- 
drained subphrenic abscess is around 90 
per cent (1). The rupture of duodenal 
ulcers and of gastric lesions accounts for 
about 27 per cent of all these infections 
(2), and the longer the interval between 
perforation and proper treatment, the 
graver the prognosis. An occasional case 
of complete left-sided subphrenic abscess is 
recorded (3), and one bilateral abscess is 
reported by Osborne (4). We have re- 
cently seen a patient who recovered froma 
rather large subphrenic abscess, originat- 
ing from the rupture of a peptic ulcer and 
present for six weeks before definitive 
therapy. Roentgenologically, and at opera- 
tion, the process involved most of the 
available intraperitoneal spaces. 

The anatomy of this area is briefly as 
follows (5): The falciform ligament sagit- 
tally divides the subphrenic space into 
two parts, the right and the left. Each 
side is again divided by the lateral liga- 
ment of the liver into a larger anterior and 
a smaller posterior zone. [Faxon (2) 
states that the left lateral ligament is so 
posteriorly placed that no posterior sub- 
phrenic space exists on that side.] The 
unperitonealized superior hepatic surface 
between these ligaments is in another sepa- 
rate compartment. Although not strictly 
subphrenic, the regions immediately below 
the liver are generally included because of 
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their frequent concomitant involvement in 
any infectious process of this type. This 
subhepatic, supramesocolic space is also 
divided sagittally in the mid-line by the 
ductus venosus and the round ligament. 
The right subhepatic space, thus formed, 
connects through the foramen of Winslow 
with the left posterior subhepatic space, 
which is partitioned off from the left an- 
terior subhepatic space by the gastro- 
hepatic ligament. The rupture of a duo- 


denal ulcer, because of its anatomical site 
of origin, frequently gives rise to infection 
restricted to the right posterosuperior, the 
right anterosuperior, and the right inferior 
subdiaphragmatic spaces. 


CASE REPORT 


W. J., a 58-year-old white, married American 
farmer, was first seen Oct. 28, 1942, complaining of 
incapacitating abdominal distress. Fifteen years 
earlier an attack occurred characterized by vague 
postprandial pain, nausea, and the vomiting of bile, 
but it was entirely relieved by soda. A symptom- 
free interval of twelve years was then followed by 
recurrences of increasing severity and frequency. 
Five weeks prior to admission, the present acute 
attack began as a sudden prostrating illness, with 
violent nausea and abdominal cramps without 
localization. The patient took five 1l-gr. calomel 
tablets every two hours the first night and then a 
large dose of salts. The next morn’ng he was pros- 
trated with indefinite, oppressive sickness and mild 
epigastric pain. Since then, he had continuously 
vomited small amounts of sour yellow fluid, un- 
colored by fresh or old blood. One of 6 stools in 
thirty days was black. His weight had fallen from 
130 to 100 pounds. Respiratory symptoms were ab- 
sent, 

The family history and past history were not con- 
tributory except for recording the daily consump- 
tion of from one to two pints of whisky for years, 
until the onset of the present illness five weeks ago. 

The patient appeared fairly well developed, poorly 
nourished, and asthenic, without evidence of great 
distress. Vital signs were normal. The skin was 
dry and there was little subcutaneous fat, although 
cachexia was not severe. Examination of the heart 
and lungs revealed no abnormality except for ques- 
tionable fixation of the diaphragm. Blood pressure 
was 90/56. The abdomen showed slight, diffuse 
muscle guard in the epigastrium and right upper 
quadrant, but rigidity and rebound tenderness were 
absent. 
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Fig. 1. Films (A. Immediate. B. Two-hour 


Significant laboratory data on admission were: 
Total serum proteins 7.5 gm. per cent; hemoglobin 
86 per cent; red blood count 4,290,000; white blood 
count 4,650 with a normal differential; high gastric 
acidity on analysis; 4+ blood in the stool by the 
guaiac method. 

After a week of preoperative preparation with 
large amounts of parenteral fluids, vitamins, electro- 
lytes and plasma, dramatic clinical and chemical 
improvement had occurred. X-ray studies showed 
a free fistulous opening arising from the first portion 
of the duodenum and communicating with a bilateral 
subphrenic abscess, into which barium flowed easily 
and from which it could be readily removed by 
lavage. 

On Nov. 31, under continuous spinal anesthesia, 
an exploratory laparotomy was done and an extra- 
serous exposure of the large abscess cavity obtained. 
The gastrocolic omentum was adherent to the an- 
terior abdominal wall from the hepatic to the sig- 
moid flexure, sealing the upper abdomen off from 
the general peritoneal cavity at about the level of 
the umbilicus. A large amount of gas and foul 
smelling liquid was present above this line. This 
liquid was later found on culture to contain gram- 
negative bacilli. The liver had dropped well away 
from the ribs, the space anterior to it being filled 
with air. The same circumstances applied to the 
spleen and stomach, The under surface of the 
liver was fused to the stomach by rather friable, but 
abundant, pink granulation. Well to the right of 
the mid-line, near the bottom of the pocket, a some- 
what tortuous sinus tract entered this granulating 
tissue and eventually led into the ulcer. All the 
edematous tissue and scar were removed to expose 
the perforation in the anterior wall of the first por- 
tion of the duodenum, and the opening, which was 
about 3.5 cm. in its long diameter, was closed trans 
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C. Twenty-four-hour) showing extent of abscess. 


versely with a Connell type of continuous catgut 
suture reinforced with a single layer of interrupted 
fine black silk mattress stitches. The contents of 
the cavity were removed by suction and it was 
flushed with saline until clean. After the foul and 
turbid fluid had been removed, it could be easily 
demonstrated that the lateral abdominal walls on 
each side formed the boundary of the cavity. An 
induration could be palpated in the lesser omental 
sac. It was estimated that the capacity of the 
abscess was well over 4,000 c.c. Four grams of 
sulfanilamide were placed in the abdomen. A 
cigarette drain was brought out from the most de- 
pendent portion through a stab wound posteriorly 
on the right side and the wound was closed with 
silver wire, silk sutures being used for the skin. 

Although during the first postoperative week the 
patient’s temperature on two occasions was as high 
as 103° rectally, the vital signs were normal there- 
after. A moderate amount of foul smelling, puru- 
lent material was discharged from the posterior 
drain wound for some time and a sinus from the left 
subphrenic space drained through the abdominal 
wall. These subsequently closed. A small left 
pleural effusion appearing around the thirty-second 
postoperative day cleared spontaneously, without 
producing symptoms, by the fiftieth postoperative 
day. Fluids by mouth were tolerated on the second 
day but were supplemented by daily parenteral ad- 
ministration of glucose, saline, vitamins, and plasma 
for a week, and thereafter by blood or plasma trans- 
fusions as indicated. The patient continued to im- 
prove on an ulcer diet and was out of bed in three 
weeks. On discharge from the hospital March 4, 
his weight was 136 pounds and the total serum pro- 
teins were 5.9 gm. per cent. 

The patient was seen again in clinic May 28, 1943, 
when he was symptom-free. He stated that he felt 
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better than he had for years. The abdominal wound 
was well healed without evidence of hernia and the 
sinustracts had remained closed. The weight was 
143 pounds, a gain of 43 pounds over that recorded 
on admission. 

X-Ray Findings: Preoperative fluoroscopic and 
roentgenographic observations were of interest. 
Chest studies were not remarkable. Fluoroscopic 
examination of the abdomen showed an increased 
translucency over the entire upper abdomen which 
was especially noticeable in the subdiaphragmatic 
and superior lateral abdominal areas. The esopha- 
geal pattern was normal. Gastric motility was over- 


~- 


Diagram showing site of perforation, indicated 


Fig. 2. 
The abscess is outlined by the broken line. 


by arrow. 


prompt and the contrast medium passed immediately 
and directly through a defect in the duodenum into 
a large upper abdominal cavity. Films (Fig. 1) 
showed this cavity to extend from the diaphragm 
downward to the level of the 4th lumbar vertebra in 
its most dependent (right) aspect and laterally to 
the abdominal wall on either side. Both the liver 
and spleen were well outlined. The cavity contained 
barium mixture, other fluids, and air, the level of 
which was seen to shift in various positions. Serial 
films showed an irritation pattern in the small intes- 
tines. The abscess cavity, after gastric lavage, was 
almost entirely cleared of the barium fluid mixture, 
indicating a free fistulous tract at the site of per- 
foration., A diagrammatic sketch (Fig. 2) is in- 
cluded to clarify the films and better demonstrate 
the operative findings. 

Examination on May 28, 1943, revealed no evi- 
dence of the previously reported subphrenic abscess 
cavity. The duodenal bulb was deformed but pre- 
sented an adequate clearance. 


SUMMARY 


A case is reported in which the rupture of 
a long standing duodenal ulcer gave rise 
to a total subphrenic abscess. At opera- 
ion, an infected cavity was found, involv- 
ing the entire upper third of the abdomen, 
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from diaphragm to transverse colon, and 
from lateral wall to lateral wall. The en- 
tire liver, stomach, and spleen were in- 
cluded in the cavity, whose total capacity 
probably exceeded 4,000 c.c. X-ray films 
clearly demonstrated the extent of the 
lesion, and closure of the fistula, with 
drainage, resulted in clinical cure. 
The Ellis Fischel State Cancer Hospital 
Columbia, Mo. 
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Two Unusual Cases of Urinary Tract 
Calculi’ 


STUART P. BARDEN, M.D. 
Philadelphia, Penna. 


Two striking cases of urinary tract 
calculi were recently examined in the 
Radiologic Clinic of The Hospital of the 
University of Pennsylvania. In each pa- 
tient a survey film of the abdomen showed 
multiple smooth, round shadows arranged 
in groups, but in neither the position nor 
of the configuration usually attributable to 
urinary tract calculi. In one instance 
intravenous urography was sufficient to 
establish the diagnosis; in the other, intra- 
venous urography and retrograde pyelog- 
raphy were required. 

Case I: I. R., white male, aged 23, was first seen 
in the Gastro-intestinal Clinic for symptoms sug- 
gestive of gallbladder disease. For two years he 
had complained of epigastric fullness, belching, 
and pain across the upper abdomen occurring about 
one hour after meals and persisting for several 
hours. The pain was not relieved by food. There 
was no nausea or vomiting; no changes had been 


1 From the Radiologic Clinic of The Hospital of the 


University of Pennsylvania. Accepted for publica- 


tion in July 1943. 





Figs. land 2. Case I: Multiple urinary calculi (calcium oxalate) in the left kidney in a young man, aged 23 

In Figure 1 (left) the right kidney shadow is seen readily; the left shadow is difficult to outline clearly. The 
calculi are distributed largely in the lower pole, but there are shadows in the middle and upper portions of the 
kidney. In the lateral view, the shadows of the calculi were anterior to the bodies of the vertebrae. 

In Figure 2 the mass on the left side is seen to be displacing the colon anteriorly and toward the mid-line. The 
urinary calculi have changed their position from that seen in Figure 1. In some respects the shadows of the 
calculi simulate those produced by phleboliths in a large hemangioma of the omentum. One can see soft-tissue 
shadows that are smaller and do not look like those of a huge kidney. 


Fig. 3. A. Urogram of patient shown in Figure 1. The clearance of diodrast is satisfactory on the right side 
On the left side the large kidney is outlined by arrows. The urinary calculi have changed their position again. | 

B. Retrograde pyelogram of same patient. The ureter is displaced toward the mid-line. The pyelographic 
medium is all in one mass, as frequently occurs in large hydronephrotic kidneys. The position of the calculi has 
changed again. The patient had a nephrectomy and the large hydronephrosis was found to be due toa congenital 
vessel at the ureteropelvic junction 
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URINARY TRACT CALCULI 


Fig. 4. Case II: Calculi in the lower end of the left ureter in a male, aged 28. 


A. Both kidney shadows are seen and appear normal. 


A group of shadows is seen in the mid-line of the pelvis 


outside the usual bladder or ureteral position. The diagnosis at this time was uncertain, although the history 
suggested urinary tract dysfunction. This patient was studied shortly after the one illustrated in Figure 1 and 
the character of the shadows in the two patients was similar. These calculi contained calcium oxalate, calcium 


carbonate, and calcium phosphate. 


B. Urogram. The clearance of diodrast on the right was within normal limits, but on the left side the clearance 
was so poor that it was necessary to prolong the examination. At an hour and a half one can see that the calices 
are slightly dilated and the left ureter is tremendously dilated and redundant. The calculi were in one of the re- 
dundant loops that was situated practically in the mid-line. 


observed in the stools, and there were no com- 
plaints referable to the urinary tract, such as fre- 
quency, dysuria, or hematuria. Except for child- 
hood diseases the patient had never been ill so far 
as he or his parents could recollect. 

Physical examination was completely negative, 
and the patient appeared to be in excellent health. 
Hemoglobin 90 per cent, white blood count 5,900, 
blood urea nitrogen 12 mg. per 100 c.c., normal 
P.S.P. test. Routine chemical and microscopic 
urinalysis showed normal findings. 

The patient was first referred to the Department 
of Radiology for cholecystography. This revealed 
a functioning gallbladder. On one of the roent- 
genograms, a 14 X 17-inch film, a large mass was 
observed occupying the left lower quadrant within 
which there were abnormal areas of density (Fig. 1). 
Roentgenograms in various positions demonstrated 
the mobile character of these densities. Because 
the symptoms were essentially gastro-intestinal 
and since no mass could be palpated in the left 
lower abdominal quadrant, a barium meal examina- 
tion and subsequently a barium enema study were 
performed. These were negative for intrinsic dis 
ease but showed displacement of the small in- 





testine and descending and sigmoid colon to the 
right and anteriorly (Fig. 2). Intravenous urog- 
raphy demonstrated absence of kidney function on 
the left side (Fig. 3A). A retrograde study finally 
revealed a huge hydronephrotic sac in _ this 
region containing multiple calculi (Fig. 3B). At 
operation the roentgen diagnosis was confirmed and 
following nephrectomy and a transient broncho- 
pneumonia the patient has been symptomless and 
well. 

Examination of the gross surgical specimen re- 
vealed hydronephrosis, nephrolithiasis, and a con- 
genital polar vessel causing constriction of the 
pelvis at the ureteropelvic junction. The stones 
were composed of calcium oxalate. 

The pathological process had evidently 
been present for a long time in this case, 
which serves to emphasize how relatively 
silently a urinary tract lesion may develop 
to considerable proportions before giving 
rise to symptoms. That urinary tract 
disease is often heralded by gastro-intes- 
tinal complaints is a fact which frequently 
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Fig. 5. Case II: Pyelogram. The position of the 
catheter illustrates the extent of the redundant ureter. 


is overlooked, particularly when the rou- 


tine blood and urine studies are negative. 


Case II: J. N., white male, aged 28, was ad- 
mitted with symptoms of four months’ duration, 
consisting of intermittent left loin pain, radiating 
down the groin and into the scrotum, and pain 
over the left hip relieved by rest. Three years 
previously he had experienced a short episode of 
hematuria which had been neglected. There was 
now no hematuria, dysuria, or frequency. The 
remainder of the body systems were symptomless. 
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Physical examination showed a healthy young 
man with no apparent abnormalities. There was 
no palpable abdominal mass and no loin tender. 
ness. The routine blood count was normal, and 
urinalysis showed clear urine with a pH of 7.0, sp. 
grav. 1.005, and only a few epithelial cells seen 
microscopically. The blood pressure was 130/99, 
Temperature, pulse, and respirations were normal. 

A survey film of the abdomen studied preparatory 
to urography revealed multiple round, grouped 
opacities in the mid-line overlying the sacrum 
(Fig. 4A). Intravenous urography demonstrated a 
left obstructive uropathy, the point of obstruction 
by multiple calculi being at the distal third of the 
left ureter (Fig. 4B). That the calculi were in the 
ureter was proved by ureteral catheterization and 
retrograde pyelography (Fig. 5). Ureterotomy 
was performed and 72 stones were removed. A 
rubber catheter was placed in the ureter for drain- 
age. Subsequently, ureteral dilatation was per- 
formed, and at the time of writing the patient's 
condition is satisfactory. The calculi were com- 
posed of calcium oxalate, calcium carbonate, and 
calcium phosphate. 


These two cases are reported for the 
following reasons: 

1. The roentgen pictures of the calculi 
are quite similar and differ from the shad- 
ows of urinary calculi seen in many in- 
stances even though in one case there 
was obstruction at the ureteropelvic junc- 
tion and in the other the obstruction was 
in the lower end of the ureter. 

2. Difficulty in diagnosis existed in 
Case I because of the disturbed function 
and the absence of symptoms referable to 
the urinary tract. 
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Announcing a Joint Meeting 


of 


The Radiological Society of North America 


and 


The American Roentgen Ray Society 
at 
The Palmer House, Chicago, IIl. 
September 24 to 29, 1944 


The officers and members of the Program Committees of the Radio- 
logical Society of North America and the American Roentgen Ray Society, 
at a meeting held in Chicago, February 12, 1944, decided that the in- 
terests of all radiologists on the North American continent could best be 
served by conducting a joint meeting in 1944. 


It appears obvious that, through such a meeting, radiologists in 
military and civilian practice could obtain much valuable information 
regarding the recent technical and scientific advances in radiology. The 
dissemination of such knowledge is recognized as a valuable contribution 
to the successful prosecution of our military activities. 


Because of its central location, Chicago was selected as the most desirable 
city for the meeting. Prompt action was necessary in order to obtain 
adequate hotel facilities, and we have been assured that sufficient rooms 
will be made available in the Palmer House for those who wish to attend. 


It is not too early to make your plans for the meeting, and you are 
invited to submit contributions to the scientific program and exhibits 
as soon as possible. 

ELDWIN R. Witwer, President 
Radiological Society of North America 
LYELL C. KINNEY, President-Elect 
American Roentgen Ray Society 





Presidential Address 


Twenty-Ninth Annual Meeting of the Radiological Society of North America! 


The year during which I have served 
as your President has been a war year. 
We as a society felt it our duty to cancel 
our scientific sessions and accept the many 
papers which were scheduled for presenta- 
tion as ‘read by title.’”’ During war pe- 
riods we are all thrown out of our routine; 
time is precious; momentous happenings 
are occurring; history is made more 
rapidly. But it is, as well, a time when 
we can look back on the past in a new 
light and see whether what we were doing 
in the relatively calm period before the 
war was leading us in the right direction. 

Some years ago Sir Clifford Allbutt 
studied the history of medicine to see what 
he could learn from the changing rela- 
tions of medicine (internal medicine) and 
surgery that should point the way for 
the future relationship of those two major 
divisions of medical practice. While read- 
ing his address on that subject, I saw 
some aspects that should help us as 
radiologists to adjust ourselves properly 
in the general scheme of things medical. 

In the days of Hippocrates there was 
no division into medicine and surgery. 
The field of medicine covered all. Surgery 
was but a method of treatment and a means 
of finding out what was taking place on 
the inside, where the eye could not pene- 
trate. In that period the knowledge of 
disease advanced rapidly. The doctor did 
not hesitate to use surgery or any other 
method of treatment that would benefit 
the patient or increase the understanding 
of the medical problem. 

Down through the years that followed, 
physicians gradually lost contact with 
surgery because they scorned the practical 
art. There came a time, in fact, in the 
Middle Ages, when any actual contact 
with the patient was considered bemean- 
ing to the medical man. Losing contact 
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with reality, medicine wandered into fields 
of metaphysics. Sitting in their offices 
and halls of learning, physicians received 
reports of their patients and philosophized 
about them. At this period, medicine 
was sterile. 

There was a period in the Paris school 
when the surgeons emulated the physi- 
cians. They also met in their academic 
halls and learnedly discussed what some 
one else should do. The actual surgery 
was left to the barber-surgeons, the stone- 
cutters, and the herniotomists. Academic 
surgery became as sterile as medicine. 
But “‘surgery”’ did not become a lost art 
because the technicians—barber surgeons, 
stone-cutters, and herniotomists—kept it 
alive, and from their ranks rose men to 
re-establish it as a science. 

I will not take the time to discuss the 
various ways by which medicine and 
surgery gradually came together again—to 
such extent as they have—because the 
lesson for us lies in the period when the 
loss of contact with reality led to such 
sterility. 

There is now and has been for some 
years a marked tendency for radiologists 
to sit in their offices and ‘‘read films’ or 
discuss treatment. In the diagnostic di- 
vision contact with the patient is often en- 
tirely absent, and in the therapy division 
it is frequently cursory at best. We should 
be aware of the fact that to the patient, 
the technician who takes the films or 
is seen daily in the therapy room is more 
important than the radiologist in the 
distant office. 

Technicians who have seen the patient 
and the films can sometimes give a more 
shrewd opinion as to the condition present 
than can the radiologist in his easy chair. 
They see the patient as well as the films, 
whereas we often see only the films. It is 
all too true that a good look at the pa- 
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tient can often lead to an explanation of 
shadows which hours spent in study of the 
film alone will not reveal. 

In the field of radiation therapy it has 
become too prevalent a practice for the 
radiologist to read the clinician’s notes 
and then write out a chart directing how 
the patient is to be treated: ‘‘200 roent- 
gens per day to such and such fields to a 
total of 2,000 roentgens per field.’’ The 
patient is either not seen at all or is only 
superficially examined on the first day 
and not seen again. It doesn’t take a 
technician long, with daily observation 
of the patient, to feel that she knows better 
than the radiologist what the treatment 
should be. Nor does it take our medical 
colleagues long to realize that they can 
write out routine orders from dosage 
tables, directing how many roentgens per 
day should be given to their patients—and 
have the technician administer the treat- 
ments. If that is all there is to x-ray ther- 
apy we have no reason for existence. 

Is history going to repeat itself? Are 
we losing contact with reality as did the 
Are we 


doctors of the Middle Ages? 
coming to the metaphysical and philoso- 
phizing stage of radiology? Are we turning 
over to the technicians the practical side 
of our specialty to such an extent that 
they will eventually displace us as the 
barber-surgeons did the academic sur- 


geons? How are we to prevent history 
repeating itself? 

The first step is for each of us to return to 
the role of physician. By this I mean that 
we should have contact with those patients 
whose diseases we diagnose or treat. It 
cannot, of course, be the thorough contact 
of the referring physician; otherwise there 
is no need of both a physician and a 
radiologist. But it can be such a contact 
that the patient knows that there is a 
physician involved in taking the films and 
in making a diagnosis by x-ray, and that 
we, by seeing the lesion as well as the 
film, can make a more complete diagnosis 
for the referring doctor and establish our- 
selves in his eyes as consultants rather than 
film-readers. In the realm of therapy, I 


291 


hope that it means that we are to take full 
care of the patients referred to us for 
treatment. We do not find many surgeons 
allowing the physician to take care of the 
patient while he is being treated surgically. 
Neither should we find radiologists allow- 
ing physicians or surgeons to take care of 
their patients while these are receiving 
x-ray therapy. 

A common practice, interfering greatly 
with the results of x-ray therapy, is that 
of the referring physician or surgeon failing 
to give up a case sufficiently for the 
radiation therapist to handle it as he deems 
fit. I know there are centers of which 
this is not true, but if you visit many 
radiologists’ offices, you will find all too 
often that the radiologist is to a large ex- 
tent under the direction of the referring 
doctor not only as to the general manage- 
ment of the patient but also as to where 
and how much radiation should be given. 
Proper radiation therapy includes the 
proper management of the patient be- 
tween treatments as well as the proper 
administration of the radiation. Some of 
us lack the courage to tell the surgeon or 
the physician that we should manage the 
case, that we must be in charge if proper 
results are to be obtained. 

Another need is for us to realize that 
radiology is not God’s gift to us alone. 
A knowledge of radiology, as of any other 
medical specialty, can be acquired by 
anyone in the field of medicine who cares 
to spend the necessary time in study. 
There are some very good radiologists 
among surgeons, as there are some good 
surgeons among radiologists, and there is 
no reason why we should attempt to set up 
a guild of radiologists that refuses to 
allow anyone else to look at a film or to 
allow any of its members to do anything 
besides radiology. It is true that each 
one of us is limited in his abilities. In 
practice our limitation should be on the 
basis of personal ability and not artificial 
division. Modern medicine has inherited 
from medieval medicine the custom of 
assigning certain diseases to physicians 
and others to surgeons. Even in com- 
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paratively recent times discussions have 
occurred as to whether the appendix 
should be the surgeon’s and the cecum the 
internist’s field for attention. That type 
of division leads to very poor medicine 
on the part of everyone concerned. 

Let me give a quotation, from Sir Clif- 
ford Allbutt’s book, which I think is very 
pertinent to the radiology of the present 
day, when some of us are inclined to think 
that nobody else can read an x-ray film, 
that nobody else can possibly know any- 
thing about radiation therapy, and, I 
presume, that a radiologist can know 
nothing about anything else. 


“It will not be supposed that I ignore the 
limits and diversities of human faculty, for to 
one may be given manual dexterity, to 
another sagacity of observation and 1in- 
ference; mor forget the field of medicine 
ts so vast that for the narrowness of man’s 
capacity it must be divided. What I urge 
is that the limits should be by personal choice 


on natural lines, not by the survival of 


even in their own day 


medieval rules, 


vicious, whereby we have made an idol of this 


divergence, telling each physician, each 
surgeon, that he shall not follow the bent 
and growth of his own faculties and the 
intimate tracks of Nature, but that, what- 
ever his capacities and occasions, thus far 
he shall go and no farther; in the use of his 
natural gifts he shall be fettered by an 
artificial rule. Every wise man learns, but 
too soon, his own defects, his own limits, 
his own bents, and the natural economy 
which they impose upon him; but to main- 
tain separate colleges to intensify schism, to 


EDITORIAL 


March 1944 


separate the man who treats a disease with, 
one remedy from the man who treats the 
same disease withanother remedy, todistribute 
half of a malady to one practitioner, to an- 
other the remnant, to encourage in the surgeon 
a show of ignorance of one portion of a disease 
which he has to treat, and the pretense of 
taking this at second hand from another, to 
prescribe to the physician that he may carry 
a merely inferential knowledge of a disease 
to the utmost, but shall not occupy himself 
with the directest way of ascertaining its 
intimate nature, and perhaps the only way 
of curing it, is contrary to Nature, art, and 
common sense.” 


I think that if radiology had been in 
the field at that time, Sir Clifford could 
have carried on his argument to say that 
if that specialty is to be limited to inter- 
pretation of the x-ray film with nothing 
else brought in, and if the surgeon and 
internist are to have nothing to do with 
x-ray films except as directed by the radi- 
ologist, that again would be limiting the 
art of the interpretation of the diseases 
and troubles to which mankind is heir. 

Let us therefore act as surgeons, as 
internists, as radiologists, but at the same 
time let all of us act as physicians, not as 
metaphysicians. Let us have contact with 
our patients, not just with films and ther- 
apy charts. Let us be the doctors we were 
trained to be and let us share our knowl- 
edge and experience far and wide and not 
jealously guard it as a trade guild. 

Then will we be regarded as doctors 
and will carry forward the banner of medi- 
cine in the field of radiology. 

ROBERT S. STONE, M.D. 
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ANNOUNCEMENTS AND BOOK REVIEWS 





JOINT MEETING 
AMERICAN ROENTGEN RAY SOCIETY 
and 
RADIOLOGICAL SOCIETY OF 
NORTH AMERICA 


In accordance with the recent action of the Pro- 
gram Committees of the American Roentgen Ray 
Society and the Radiological Society of North 
America, a joint meeting of the two organizations 
will be held in Chicago, Sept. 24 to 29, 1944. The 
Editorial Announcement on page 289 gives further 
details. 


LEGION OF MERIT 


Radiologists will be interested to learn that one 
of their number, Major George S. Maxfield, has been 
awarded the Legion of Merit by the War Depart- 
ment. The citation, made before Doctor Maxfield’s 
promotion to Major, reads: “‘For exceptionally meri- 
torious conduct in the performance of outstanding 
service as Chief of X-ray Service at Amchitka during 
the period of Jan. 22, 1943, to Aug. 25, 1943. Under 
most trying conditions of weather, lack of facilities, 
and little assistance, he rendered excellent services 
from his department day and night during the initial 
phase of the landing. In addition to his own duties, 
he volunteered his services and took personal charge 
of the erection of several buildings of the station 
hospital. Captain Maxfield set a high example to 
all men he worked with and through his leadership, 
energy and high devotion to duty contributed greatly 
to the development of the medical facilities at his 
station.”’ 

Major Maxfield was graduated from Baylor Uni- 
versity College of Medicine, Dallas, Texas, in 1940. 
He is a son of Dr. J. R. Maxfield and a brother of 
Dr. J. R. Maxfield, Jr. 


RADIOLOGICAL SECTION 
LOS ANGELES COUNTY MEDICAL 
ASSOCIATION 


At a recent meeting of the Radiological Section of 
the Los Angeles County Medical Association the 
following officers were elected: President, Benjamin 
H. Sherman, M.D.; Vice-President, Donald R. 
Laing, M.D.; Secretary, Roy W. Johnson, M.D.; 
Treasurer, Henry Snure, M.D. 


PENNSYLVANIA RADIOLOGICAL SOCIETY 


_ The Pennsylvania Radiological Society will hold 
its Annual Meeting on May 13 and 14 at the Penn 
Alto Hotel, Altoona, Penna. 
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UROLOGY AWARD 


The American Urological Association is again 
offering an annual award, not to exceed $500, for an 
essay (or essays) on the result of some specific clinical 
or laboratory research in Urology. The amount of 
the prize is based on the merits of the work pre- 
sented, and if the Committee on Scientific Research 
deem none of the offerings worthy, no award will be 
made. Competitors are limited to residents in 
urology in recognized hospitals and to urologists who 
have been in such specific practice for not more than 
five years. 

The selected essay (or essays) will appear on the 
program of the forthcoming meeting of the American 
Urological Association, June 19—June 22, 1944, Hotel 
Jefferson, St. Louis, Missouri. 

Essays must be in the hands of the Secretary, 
Dr. Thomas D. Moore, 899 Madison Avenue, Mem- 
phis, Tenn., on or before March 15, 1944. Doctor 
Moore should be consulted for full particulars. 


In Memoriam 
WRIGHT CLARKSON, M.D. 
1IS89-—1943 


Doctor Wright Clarkson was born in Center Cross, 
Essex County, Virginia, on Dec. 9, 1889, and died 
in Garfield Memorial Hospital, Washington, D. C., 
on October 17, 1943. 

Doctor Clarkson was educated at Randolph- 
Macon Academy, Bedford City, Va., and the Medi- 
cal College of Virginia, from which he received the 
degree Doctor of Medicine in 1912. Following his 
graduation, he served an internship at Saint Eliza- 
beth’s Hospital, Richmond, Va., and there, under 
the supervision of Dr. J. Shelton Horsley, became 
interested in the study of cancer, which undoubtedly 
influenced him in his later decision to specialize in 
radiology. He practised general medicine for a few 
years in Kentucky and Virginia and, shortly after 
the United States entered World War I, he enrolled 
in the Medical Corps of the United States Army with 
the rank of lieutenant. In 1918 he was sent to the 
U.S. Army Medical School, Washington, D. C., for 
training and was given a course in roentgenology. 
He served as roentgenologist in several army hospi- 
tals and in 1920 became Chief of the X-ray Service 
of General Hospital 41, Staten Island, New York. 
After resigning from the Army, he located in 
Petersburg, Va., in 1921, where he engaged in the 
practice of radiology until his death. 

Doctor Clarkson served his profession and his com- 
munity with unselfish devotion, forgetful of the 
physical and financial sacrifices involved. In the 
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WriGcut CLARKSON, M.D. 
1889-1943 


professional care and attention given his patients, 
the financial status of the individual played not the 
slightest role. His ability as an organizer and 
leader contributed much to medicine as a whole, 
and particularly to the profession in his state and 
community. His interest in the control of cancer 
was one of the most important and stimulating in- 
fluences toward the development of an effective 
organization for that purpose in Virginia. In 1924, 
he opened in his office a free cancer clinic, the first of 
its kind in the state. As an outgrowth of that, the 
Virginia Cancer Foundation was organized in 1934, 
with Doctor Clarkson as its first Director. His en- 
thusiasm and counsel will be greatly missed in the 
future work of this organization, which is doing a 
great work throughout the state. 

Doctor Clarkson belonged to many medical 
societies, a number of which he served faithfully and 
over long periods of time as a member of various 
committees. He was the founder of the Virginia 
Radiological Society and its President at the time of 
his death. He was a former Councillor and Chair 
man of the Legislative Committee of the Medical 
Society of Virginia, a member of the House of Dele 
gates of the American Medical Association, a mem 
ber of the Radiological Society of North America and 
American Roentgen Ray Society, a fellow of the 
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American College of Radiology, and a diplomate of 
the American Board of Radiology. His contriby. 
tions to medical literature were numerous. 

Doctor Clarkson's loyal devotion to his profession 
and colleagues gained the respect and admiration of 
all who knew him. Although burdened with a large 
practice, he could always take time to help solve the 
problems of his friends and colleagues when called 
upon. He found time, also, to devote te church and 
civic duties. 

A recent letter received from one of Doctor Clark. 
close friends, Dr. J. Shelton Horsley, of 
Richmond, Va., pays tribute to him and sums up his 
outstanding characteristics and qualities as follows: 

“Wright Clarkson was one of the finest and most 
loyal men I have ever known. He was devoted to 
the medical profession and to his specialty, and was 
one of the leading citizens of Petersburg. He was 
the type of man who can be depended upon under all 
conditions and circumstances. 

‘His death was a great loss not only to his City, 
but to the State and also to the Nation.” 

CLAYTON W. ELeEy, M.D. 


son's 


JAMES BOYD MASON, M.D. 


1874-1943 


Dr. James Boyd Mason of London, Ky., died on 
Dec. 2, 1943. Doctor Mason was born in 1874. 
He was graduated in 1894 from the University of 
Louisville (Kentucky) and did postgraduate work 
at the Chicago Clinical School. His practice of 
medicine lacked only a few months of reaching the 
half-century mark. He was commissioned Major in 
World War I and served as Roentgenologist both in 
the states and abroad. He was a member of the 
Board of Examiners for Radiologic Technicians for 
Kentucky and a member of the Radiological Society 
of North America. 


Books Received 


Books received are acknowledged under this head- 
ing, and such notice may be regarded as recognition 
of the courtesy of the sender. Reviews wili be pub- 
lished in the interest of our readers and as space 
permits. 


THE MopeRN MANAGEMENT oF Cotitis. By J. 
ARNOLD BARGEN, M.D., M.S., F.A.C.P., Chief of 
the Section on Intestinal Diseases, Division of 
Medicine, Mayo Clinic; Associate Professor of 
Medicine, Mayo Foundation, Rochester, Min- 
nesota; Secretary, American Gastroenterological 
Association; Vice-Chairman, Section on Gastro- 
enterology and Proctology, American Medical 
Association. A volume of 322 pages, with 148 
figures. Published by Charles C Thomas, Spring- 
field, Ill. Price $7.00. 
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Book Reviews 


MepicAL RADIOGRAPHIC TECHNIC. Prepared by 
Members of The Technical Service Department of 
General Electric X-Ray Corporation under the 
editorial supervision of GLENN W. FILEs, Director. 
A volume of 364 pages, illustrated with 381 original 
figures. Published by Charles C Thomas, Spring- 
field, Ill. Price $6.00 postpaid. 


This volume, prepared by the Technical Service 
Department of the General Electric X-Ray Corpora- 
tion, was originally projected as a co-ordinated plan 
of instruction for classes in radiographic technic. 
According to the Preface, it is ‘“‘a book written by 
technicians for technicians, an accumulation of ma- 
terial based upon facts now available which have 
proven to be an aid in producing a ‘better end result’ 
andreasons why.”” Actually it can be recommended 
as a reference book of value to all who are interested 
in the underlying factors necessary for the production 
of good roentgenograms. It brings together many 
facts which formerly could not be found in a single 
yolume, and thus fills a long-felt need. 

The first chapters are devoted to a study of the 
basic electrical factors involved in producing x-rays, 
together with a description of the various types of 
circuits and machines, including an adequate de- 
scription of the hot cathode tube, which has played 
so great a part in modern roentgenology. Several 
chapters are devoted to factors affecting the quality 
of the radiograph, and these are well worth reading. 
Chapters are also included on processing films, 
stereoscopy, planigraphy, soft-tissue radiography, 
and anatomy. 

The chapter on positioning and technic is of 
special interest for its many unique composite photo- 
graphs showing the position of the area being ex- 
amined and the angulation of the central ray. A 
suggested technic for each view is given, together 
with variations depending upon differences in the 
thickness of the part, screens, etc. The chapter on 

dental technic is similarly arranged. 


The text is amply illustrated with photographs 
and drawings. A good index enables the reader to 


of a total of 456. 
anatomical basis, with the addition of special sec- 
tions on Technic and Teaching and Principles of 
Practice, which adds greatly to the convenience of 
reviewing any given subject. The abstracts are 
competently prepared and in many instances supply 
all the essential information. [Illustrations add to 
their value. 
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find without delay the object of his search. The 
volume is attractively bound and a good quality of 
paper is used. 


THE 1943 YEAR BooK oF RaproLoGcy. Diagnosis 
edited by CHARLES A. WaTERS, M.D., Associate 
in Roentgenology, Johns Hopkins University; 
Assistant Visiting Roentgenologist, Johns Hop- 
kins Hospital, and WuHitmerR B. Firor, M.D., 
Assistant in Roentgenology, Johns Hopkins Uni- 
versity; Assistant in Roentgenology, Johns Hop- 
kins Hospital. Therapeutics edited by Ira I. 
KAPLAN, B.Sc., M.D., Director, Radiation Ther- 
apy Department, Bellevue Hospital, New York 
City; Associate Radiologist, Lenox Hill Hospital, 
New York City; Clinical Professor of Surgery, 
New York University Medical College. A volume 
of 456 pages and 378 illustrations. Published by 
The Year Book Publishers, Inc., Chicago, IIL, 
1943. Price $5.00. 


A summary of the current radiological literature is 


presented in abstract form in this new issue of the 


Year Book of Radiology. 
The diagnostic section comprises 272 pages out 
The material is classified on an 


The section on radiotherapeutics maintains the 


standard set in the diagnostic section. It includes 
an extensive introduction by the Editor, who calls 
attention to significant articles on cancer and radio- 
therapeutics in general. This is followed by sec- 
tions on radiation biology, radiation physics, and 
the application of roentgen rays and radium in 
various parts of the body. 


The volume is adequately indexed so that its 


contents are readily available. Like its predecessors, 
it is of definite value for quick reference to the 
world’s radiologic literature. 








RADIOLOGICAL SOCIETIES OF NORTH AMERICA 








Editor's Note.—Will secretaries of societies please co- 
operate by sending information to Howard P. Doub, 
M.D., Editor, Henry Ford Hospital, Detroit 2, Mich. 


UNITED STATES 


Radiological Society of North America.—Secretary, D. S. 
Childs, M.D., 607 Medical Arts Building, Syracuse, 
= 4 

American Roentgen Ray Society.—Secretary, Harold 
Dabney Kerr, M.D., Iowa City, Iowa. 

American College of Radiology.—Secretary, Mac F. 
Cahal, 540 N. Michigan Ave., Chicago, IIl. 

Section on Radiology, American Medical Association.— 
Secretary, J. T. Murphy, M.D., 421 Michigan St., 
Toledo, Ohio. 


ARKANSAS 
Arkansas Radiological Society.—Secretary, J. S. Wilson, 
M.D., Monticello. Meets every three months and 
annually at meeting of State Medical Society. 


CALIFORNIA 
California Medical Association, Section on Radiology.— 
Secretary, Earl R. Miller, M.D., University of California 
Hospital, San Francisco, Calif. 
Los Angeles County Medical Association, Radiological 
Section.— Secretary, Roy W. Johnson, M.D., 1407 South 
Hope St., Los Angeles. Meets second Wednesday of 
each month at County Society Building. 
Pacific Roentgen Society.—Secretary, L. Henry Garland, 
M.D., 450 Sutter St., San Francisco. Meets annually 
during meeting of California Medical Association. 
San Diego Roentgen Society.—Secretary, Henry L. Jaffe, 
M.D., Naval Hospital, Balboa Park, Calif. Meets 
first Wednesday of each month. 
San Francisco Radiological Society.—Secretary, Martha 
Mottram, M.D., Suite 1789, 450 Sutter St., San Fran- 
cisco. Meets monthly on third Thursday at 7:45 P.m., 
in Toland Hall, University of California Hospital, from 
January to June; at Lane Hall, Stanford University 
Hospital, July to December 


COLORADO 
Denver Radiological Club.—Secretary, Edward J. Meis- 
ter, M.D., 366 Metropolitan Bldg. Meetings third 
Friday of each month at the Denver Athletic Club. 


CONNECTICUT 


Connecticut State Medical Society, Section on Radiology 
—Secretary, Max Climan, M.D., 242 Trumbull St., 
Hartford. Meetings bimonthly, on second Thursday. 


FLORIDA 
Florida Radiological Society.—Acting Secretary, 
Walter A. Weed, M.D., 204 Exchange Building, Orlando. 


GEORGIA 
Georgia Radiological Society. — Secretary-Treasurer, 
James J. Clark, M.D., 478 Peachtree St., N. E., 
Atlanta. Meetings twice annually, in November and 
at the annual meeting of State Medical Association 


ILLINOIS 
Society.— Secretary, Warren W. 
Meets at the 
No- 


Chicago Roentgen 


Furey, M.D., 6844 S. Oglesby Ave. 
Palmer House, second Thursday of October, 
vember, January, February, March, and April 
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——— 


Illinois Radiological Society.—Secretary-Treasurer, Wil. 

liam DeHollander, M.D., St. Johns’ Hospital, Spring- 

field. Meetings quarterly by announcement, 

Illinois State Medical Society, Section on Radiology — 

Secretary, Fay H. Squire, M.D., 1753 W. Congress St 

Chicago. e 
INDIANA 

The Indiana Roentgen Society.—Secretary-Treasurer 

Harold C. Ochsner, M.D., Methodist Hospital, Indian. 

apolis. Annual meeting in May. 


IOWA 

The Iowa X-ray Club.—Holds luncheon and business 
meeting during annual session of Iowa State Medical 
Society. 

KENTUCKY 
Kentucky Radiological Society.—Secretary-Treasurer, 
Sydney E. Johnson, M.D., Louisville City Hospital, 
Louisville. Meeting annually in Louisville, third Satur- 
day afternoon in April. 

LOUISIANA 
Louisiana Radiological Society.—Secretary-Treasurer, 
Johnson R. Anderson, M.D., North Louisiana Sani- 
tarium, Shreveport. Meets annually at same time as 
State Medical Society. 
Shreveport Radiological Club.—Secretary-Treasurer, R. 
W. Cooper, 940 Margaret Place. Meetings monthly 
on the second Wednesday, at the offices of the various 
members. 

MARYLAND 
Baltimore City Medical Society, Radiological Section. — 
Secretary, Walter L. Kilby, M.D., 101 W. Read St 
Meetings are held the third Tuesday of each month. 


MICHIGAN 

Detroit X-ray and Radium Society.—Secretary-Treasurer, 
E. R. Witwer, M.D., Harper Hospital, Detroit. Meet- 
ings first Thursday of each month from October to May, 
inclusive, at Wayne County Medical Society club 
rooms, 4421 Woodward Ave., Detroit. 

Michigan Association of Roentgenologists.—Secretary- 
Treasurer, E. M. Shebesta, M.D., 1429 David Whitney 
Bldg., Detroit. Meetings quarterly by announcement. 


MINNESOTA 
Minnesota Radiological Society.—Secretary, John P. 
Medelman, M.D., 572 Lowry Medical Arts Bldg., St. 
Paul. Meetings quarterly. 

MISSOURI 
Radiological Society of Greater Kansas City.—Secretary, 
Arthur B. Smith, M.D., 306 E. 12th St., Kansas City, 
Mo. Meetings last Thursday of each month. 
The St. Louis Society of Radiologists.—Secretary, Paul C. 
Schnoebelen, M.D., 462 N. Taylor Ave. Meets on 
fourth Wednesday of each month except June, July, 
August, and September, at a place designated by the 
president. 


NEBRASKA 
Nebraska Radiological Society.—Secretary, F. L. Sim- 
onds, M.D., 1216 Medical Arts Bldg.,Omaha. Meet- 


ings third Wednesday of each month at 6 p.m. in either 
Omaha or Lincoln. 
NEW ENGLAND 

New England Roentgen Ray Society (Maine, New Hamp- 
shire, Vermont, Massachusetts, and Rhode Island).— 
Secretary, Hugh F. Hare, M.D., Lahey Clinic, Boston, 
Mass. Meets monthly on third Friday at Boston 
Medical Library. 
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NEW JERSEY 
Radiological Society of New Jersey.—Secretary, H. J. 
Perlberg, M.D., Trust Co. of New Jersey Bldg., Jersey 
City. Meetings at Atlantic City at time of State 
Medical Society and midwinter in Newark as called by 
president. 


NEW YORK 
Associated Radiologists of New York, Inc.—Secretary, 
William J. Francis, M.D., 210 Fifth Ave., New York 
City. Regular meetings the first Monday evening of 
the month in March, May, October, and December. 
Brooklyn Roentgen Ray Society.—Secretary-Treasurer, 
Leo Harrington, M.D., 880 Ocean Ave. Meetings held 
the fourth Tuesday of every month, October to April. 
Buffalo Radiological Society.—Secretary-Treasurer, 
Joseph S. Gianfranceschi, M.D., 610 Niagara St. 
Meetings second Monday evening each month, October 
to May, inclusive. 
Central New York Roentgen Ray Society.—Secretary- 
Treasurer, Carlton F. Potter, M.D., 425 Waverly Ave., 
Syracuse. Meetings are held in January, May, and 
October, as called by Executive Committee. 
Long Island Radiological Society.—Secretary, Marcus 
Wiener, M.D., 1430 48th St., Brooklyn. Meetings 
fourth Thursday evening each month at Kings County 
Medical Bldg. 
New York Roentgen Society.—Secretary, Haig H. 
Kasabach, Presbyterian Hospital, New York, N. Y. 
Rochester Roentgen-ray Society.—Secretary, S. C. David- 
son, M.D., 277 Alexander St. Meetings at convenience 
of committee. 


NORTH CAROLINA 
Radiological Society of North Carolina.—Secretary- 
Treasurer, Major I. Fleming, M.D., 404 Falls Road, 
Rocky Mount. Meeting with State meeting in May, 
and meeting in October. 


NORTH DAKOTA 
North Dakota Radiological Society.—Secretary, L. A. 
Nash, M.D., St. John’s Hospital, Fargo. Meetings 
by anuouncement. 


OHIO 
Vhio Radiological Society.—Secretary, J. E. McCarthy, 
M.D., 707 Race St., Cincinnati. The next meeting will 
be held at the time and place of the annual meeting 
of the Ohio State Medical Association. 
Cleveland Radiological Society.—Secretary-Treasurer, 
Don D. Brannan, M.D., 11311 Shaker Blvd., Cleveland 
4. Meetings at 6:30 P.m. on fourth Monday of each 
month from October to April, inclusive. 
Radiological Society of the Academy of Medicine (Cin- 
cinnati Roeutgenologists).—Secretary-Treasurer, Samuel 
Brown, M.D., 707 Race St. Meetings held third 
Tuesday of each month. 


PENNSYLVANIA 

Pennsylvania Radiological Society.—Secretary-Treasurer, 
L. E. Wurster, M.D., 416 Pine St., Williamsport. 
The Society meets annually. 

The Philadelphia Roentgen Ray Society.—Secretary, 
Robert P. Barden, M.D., 3400 Spruce St., Phila- 
delphia. Meetings held first Thursday of each 
month at 8:15 p.m., from October to May, in Thomson 
— College of Physicians, 21 S. 22nd St., Philadel- 
phia. 

The Pittsburgh Roentgen Society.—Secretary-Treasurer, 
Reuben G. Alley, M.D., 4800 Friendship Ave., Pitts- 
burgh, Pa. Meetings are held on the second Wednes- 
day of each month at 4:30 p.m., from October to June, 


~ the Pittsburgh Academy of Medicine, 322 N. Craig 
t. 
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ROCKY MOUNTAIN STATES 


Rocky Mountain Radiological Society (North Dakota, 
South Dakota, Nebraska, Kansas, Texas, Wyoming, 
Montana, Colorado, Idaho, Utah, New Mexico).— 
Secretary, A. M. Popma, M.D., 220 North First St., 
Boise, Idaho. 


SOUTH CAROLINA 


South Carolina X-ray Society.—Secretary-Treasurer, 
Robert B. Taft, M.D., 103 Rutledge Ave., Charleston. 
Meeting in Charleston on first Thursday in Novem- 
ber, also at time and place of South Carolina State 
Medical Association. 


TENNESSEE 


Memphis Roentgen Club.—Chairmanship rotates 
monthly in alphabetical order. Meetings second Tues- 
day of each month at University Center. 


Tennessee Radiological Society.—Secretary-Treasurer, 
J. Marsh Frére, M.D., 707 Walnut St., Chattanooga. 
Meeting annually with State Medical Society in April. 


TEXAS 


Texas Radiological Society.—Secretary-Treasurer, Her- 
man Klapproth M.D., Sherman. 


VIRGINIA 


Virginia Radiological Society—Secretary, E. Latané 
Flanagan, M.D., 215 Medical Arts Bldg., Richmond. 


WASHINGTON 


Washington State Radiological Society.— Secretary-Treas- 
urer, Thomas Carlile, M.D., 1115 Terry Ave., Seattle. 
Meetings fourth Monday of each month, October 
through May, at College Club, Seattle. 


WISCONSIN 


Milwaukee Roentgen Ray Society.—Secretary-Treasurer, 
C. A. H. Fortier, M.D., 231 W. Wisconsin Ave., Mil- 
waukee. Meets monthly on second Monday at the 
University Club. 


Radiological Section of the Wisconsin State Medical 
Society.—Secretary, Russell F. Wilson, M.D., Beloit 
Municipal Hospital, Beloit. Two-day annual meet- 
ing in May and one day in connection with annual 
meeting of State Medical Society, in September. 


University of Wisconsin Radiological Conference.— 
Secretary, E. A. Pohle, M.D., 1300 University Ave., 
Madison, Wis. Meets every Thursday from 4 to 5 
P.M., Room 301, Service Memorial Institute 


CANADA 


Canadian Association of Radiologists—Honorary Secre- 
tary-Treasurer, A. D. Irvine, M.D., 540 Tegler Bldg., 
Edmonton, Alberta. 


La Société Canadienne-Frangaise d’Eléctrologie et de 
Radiologie Médicales—General Secretary, Origéne Du- 
fresne, M.D., Institut du Radium, Montreal. Meet- 
ings are held the third Saturday of each month, gen- 
erally at the Radium Institute, 4120 East Ontario 
Street, Montreal; sometimes, at homes of members. 


CUBA 
Sociedad de Radiologia y Fisioterapia de Cuba.—Offices 
in Hospital Mercedes, Havana. Meetings are held 
monthly. 
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THE HEAD AND NECK 


Notes on the Radiography of Head Injuries. E. W 
Frecker. M. J. Australia 2: 144-146, Aug. 21, 1943. 

The author discusses both plain radiography of the 
skull and pneumoencephalography. 

Plain radiography for demonstration of skull frac- 
tures is a routine procedure in all cases of head injury, 
for while the fracture itself is of secondary importance, 
determination of its extent and nature may furnish 
valuable information concerning a possible associated 
brain injury. Thus, a fracture in the region of the 
meningeal artery causes one to anticipate meningeal 
hemorrhage, while fracture in the region of the frontal 
sinuses or mastoids points to the possibility of a trau- 
matic aerocele either immediately or weeks later. 

In acute injuries two lateral views and one antero- 
posterior view are considered adequate for a primary 
examination, and even these should be postponed until 
recovery from shock. A postero-anterior view should 
never be attempted in the case of a confused and rest- 
less patient. Examinations with a portable machine 
are not satisfactory and should be repeated with stand- 
ard apparatus if possible. Stereoroentgenograms are 
used only in settling particularly difficult problems. 

Ordinary fracture lines in the adult skull may remain 
visible for one or two years, but in children they often 
disappear in six to eight months. 

Pneumoencephalography must be considered in the 
demonstration of post-traumatic changes. Ventricu- 
lography outlines the ventricles and encephalography in 
addition renders visible the cisterns, the cortical path- 
ways, and almost any part of the subarachnoid space. 
Deviation of the ventricles from the mid-line may be 
due to a lesion pushing toward the opposite side or to 
scar tissue or atrophy pulling toward the affected 
side. Dilatations of the ventricles suggest obstruction. 
Meningocerebral scars and localized areas of cortical 
atrophy may be visualized. 

The technic for the introduction of air is necessarily 
specialized and demands special facilities. The author 
believes that a trained radiologist should be a part of 
every neurosurgical clinic so that he may be educated 
in the complexities of brain pathology and in return 
give the neuroclinician a greater degree of roentgeno- 
logical assistance. DONALD R. Latino, M.D. 


Electrocardiographic Changes During Pneumoen- 
cephalography. Malcolm W. Bick and Bernard S. Ep- 
stein. Am. Heart J. 26: 200-212, August 1943. 

Electrocardiographic examinations were made be- 
fore, during, and after pneumoencephalography on 12 
patients. All tracings showed alterations, which varied 
in type and degree. These were divided into two cate- 
gories: those concerned with the pacemaking mecha- 
nism and those which presented wave form changes. 
Both may occur in the same patient. In some cases 
only slight wave changes appeared when there was a 
marked pacemaker disturbance; in others the converse 
was true. In 3 patients the changes were pronounced, 
in 5 moderate, and in 4 slight. 

In 10 cases in the first group there were changes 
which varied from a slight slowing of the rate to sinus 
arrhythmia, nodal beats, auriculoventricular dissocia- 
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tion and interference, wandering pacemaker, and auricy. 
lar flutter. 

In 8 cases in the second group there were slight to 
marked alterations in the P and T waves and the §-T 
segments. In 2 cases variations in height and direction 
of the QRS complexes occurred. 

The cardiac changes are caused principally by central 
vagal stimulation. HENRY K. Taytor, M.D. 


Diagnosis of Cervical Metastasis from Squamous 
Carcinoma of the Mouth and Throat. C. A. Whit- 
comb. Am. J. Roentgenol. 50: 219-229, August 1943, 

The physical diagnosis of small metastases in the 
cervical lymph nodes is difficult and even a large mass 
cannot be diagnosed as metastatic with certainty by 
physical examination until the primary cancer has been 
found. The metastasis of squamous carcinoma about 
the mouth appears with rare exception as a gradual en- 
largement of a single cervical node in a location which 
is predictable and which is determined by the site of the 
primary lesion. Since differentiation of inflammatory 
and metastatic masses is difficult on physical exami- 
nation alone, microscopic study of a biopsy speci- 
men is recommended in all cases. Only in this way 
can one be certain of the diagnosis and the result of 
therapy. Prophylactic treatment for possible cervical 
metastasis is unnecessary, since in a large percentage of 
cases of squamous carcinoma arising in or about the 
mouth this never occurs L. W. Paut, M.D. 


Postoperative Parotitis with Radiation Treatment. 
Daniel C. Patterson. Am. J. Surg. 59: 172-176, 
February 1943. 

Postoperative parotitis is a serious condition and it is 
most important that it be recognized in its early stage, 
for a successful result demands early treatment. It 
differs widely from non-surgical parotitis, or mumps, in 
the shortness of the incubation period, the tendency to 
suppuration, and the high mortality. The etiology of 
the disease is undetermined. It may follow any type 
of operation whether septic or not. It is usually 
ushered in with sudden high fever and malaise within a 
week after operation. The infected gland early shows 
swelling, and the diagnosis should be easily made. 
Lugol’s solution and sulfonamides have been found of 
some value in controlling infections of this type, but 
irradiation has been most effective. The author pre- 
sents five cases of postoperative parotitis, in which 
roentgen therapy was employed with excellent results 


THE CHEST 


Control of Diagnostic Quality in Roentgenograms of 
the Chest. Russell H. Morgan. Am. J. Roentgenol. 
50: 149-161, August 1943. 

The production of diagnostically excellent roentgeno- 
grams of the chest is primarily dependent upon ade- 
quate control of roentgenographic exposure and of the 
process of developing. In the method most com- 
monly in use today exposure technic is determined by 
the thickness of the anatomical structure under exami- 
nation. Intensity, however, is governed also by the 
absorption characteristics of the tissues, which are not 
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necessarily reflected in measurementsof tissue thickness, 
and this method of exposure calculation cannot, there- 
fore, be expected to yield consistently uniform results. 

A roentgen-ray intensitometer has been devised by 
the author which seems to overcome the difficulties 
formerly encountered in determining adequate expo- 
sure. The apparatus is similar in basic design to the 
photographic exposure meter commonly employed in 
photographic work and includes as essential compo- 
nents a radiation detector (comprising a small fluores- 
cent screen), a phototube, a vacuum tube amplifier, and 
a second unit including a microammeter and a power 
supply. When roentgen rays impinge on the radiation 
detector, the screen fluoresces, and in response to this 
radiation the phototube conducts a small electric 
current, the magnitude of which is proportional to the 
effective intensity of the roentgen radiation. This cur- 
rent is amplified and is then recorded by the microam- 
meter. Thus, meter deflections are proportional to the 
intensity of the roentgen rays. 

The only disadvantage of this type of exposure meter 
is that two exposures are necessary, one for making the 
roentgenometric reading and one for exposing the film. 
This objection has been effectively overcome by the de- 
velopment of a second type of exposure meter, a photo- 
electric timing mechanism with which roentgeno- 
graphic exposure is controlled automatically. With 
this device, films are placed in the cassette changer, 
suitable kilovoltage and milliamperage settings are 
chosen, and the exposure switch of the roentgen ma- 
chine is closed. When the proper quantity of radiation 
has been delivered to the film, the photoelectric timing 
mechanism breaks the roentgen-ray circuit, and the 
exposure is terminated automatically. At the present 
time the multiplier-type phototubes necesssary for this 
operation are not generally available and they may not 
be until after the war is over. 

In addition to proper control of roentgenographic 
exposure, it is also essential that the developing process 
be done correctly. A strict adherence to a time-tem- 
perature method of development is essential. 

L. W. Paut, M.D. 


Foreign Bodies in the Air Passages of Children. 
P. M. Frederick and J. G. Verberkmoes. West. J. 
Surg. 51: 325-329, August 1943. 

Thirty cases of foreign body aspiration in children 
seen during a ten-year period are reviewed, and em- 
phasis is placed on the importance of early diagnosis 
and treatment in the reduction of morbidity and pre- 
vention of mortality. 

The age of the youngest patient was seven weeks and 
of the oldest twelve years. In 23 cases the foreign 
body consisted in vegetal food matter, the peanut 
being the greatest offender. Six patients were treated 
for asthma, pneumonia, and bronchitis before the cor- 
tect diagnosis was made and therapy instituted. Em- 
pyema occurred in two cases where a peanut and a tack 
temained in a bronchus for one and two months, re- 
spectively. Multiple bronchoscopies were needed to 
drain a lung abscess and remove particles of fruit cake 
aspirated six weeks previously. Tracheotomy was per- 
formed in four instances of edema following bronchos- 
‘opy. One death is reported from circulatory failure 
despite prompt removal of a peanut fragment after ad- 
mission to the hospital eight hours following the acci- 
dent and the use of intracardiac stimulants combined 
with artificial respiration. 
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“In establishing a diagnosis, next in importance to a 
positive history are the physical signs.”’ In the vari- 
able symptom-free period that usually follows aspira- 
tion of a foreign body, an asthmatoid wheeze at the 
end of forced expiration can be detected by placing the 
ear or stethoscope bell to the mouth. After symptoms 
have developed, the following three signs are most 
common: (1) unilateral limitation of expansion of the 
affected side; (2) hyperresonance to percussion (ob- 
structive emphysema); (3) diminished or absent breath 
sounds. 

Routine roentgen examination should include fluoro- 
scopic studies as well as films made in expiration and 
inspiration. Limitation of diaphragmatic excursion 
may be elicited on the affected side as well as evidence of 
obstructive emphysema and, later, signs of atelec- 
tasis. Vegetal foreign matter is rarely radiopaque 

There is no contraindication to bronchoscopy in sus- 
pected foreign body aspiration. The use of anesthesia 
is controversial. Nitrous oxide and ether were used 
with caution in 23 of the cases in the authors’ series. 

LESTER M. J. FREEDMAN, M.D. 


Symposium on the Management of the Cocoanut 
Grove Burns at the Massachusetts General Hospital. 
Roentgenologic Report of the Pulmonary Lesions. 
Richard Schatzki. Ann. Surg. 117: 841-864, June 
1943. 

Following the Cocoanut Grove disaster, in Boston, 
Mass., in November 1942, 39 living patients were ad- 
mitted to the Massachusetts General Hospital. Within 
twelve hours after the disaster, it had become apparent 
that the majority of the survivors were suffering pri- 
marily from some pulmonary complication. Thirty-five 
patients had one and most of them repeated roentgeno- 
logic studies of the chest. Pulmonary lesions were 
found at some time in 22 patients; examination of the 
other 13 was consistently negative. 

The roentgen appearance of the lungs was bizarre 
and varied from patient to patient. Flame-like areas 
radiating asymmetrically from one or both hili and 
bands and lines of increased density were found, as well 
as areas of increased brightness. The majority of the 
changes can be explained by the presence of various 
degrees and amounts of (1) atelectasis and (2) emphy- 
sema, both apparently due to bronchial obstruction. 
In a few other cases there were (3) areas of miliary 
mottling and (4) areas of diffuse density without de- 
crease in size of the involved portions of the lung 
(“‘drowned”’ lung). 

Sudden massive lobar collapse, comparable to post- 
operative collapse, was seen but once. Another pa- 
tient showed gradual complete collapse of both lower 
lobes. More commonly, however, the obstruction was 
in the smaller bronchi, resulting in collapse of the cor- 
responding lobules, usually visible as triangles or bands 
of increased density. The majority of the roentgen- 
positive cases showed localized areas of atelectasis at 
one time or another. 

Several of the patients showed lobular or lobar areas 
of emphysema during various stages of their pulmo- 
nary complication. These were seen best on films in 


expiration, indicating the presence of trapped air. One 
case in which persistent lobar emphysema was the out- 
standing feature is described in detail. 

A peculiar mottling, suggesting the lesions following 
the inhalation of nitrous gases and acid fumes, was seen 
In one there was a diffuse mottling 


in two cases. 
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throughout both lungs, a single lesion measuring from 
2.0 to 6.0 mm. in diameter. The lesions were fairly 
well circumscribed but seemed to be confluent in places. 
There was also some increase in the linear structures of 
the lung with several characteristic plate-like foci of 
atelectasis. This combination of linear shadows and 
fine mottling suggests to the author that it is at least 
possible that the appearance was produced by multiple 
fine areas of atelectasis, together with the actual dem- 
onstration of plugged small bronchi. The mottling 
in the second case was less pronounced and was con- 
fined to one lung. Both patients died. 

Early in the process three of the survivors showed, in 
addition to the more characteristic areas of atelectasis, 
an unusual homogeneous groundglass appearance, cov- 
ering the lower half of the left lower lobe in one case, 
the right upper and middle lung field in another, and 
the central portion of both lungs in the third. The 
appearance was similar to that occasionally seen in 
asymmetrical pulmonary edema associated with ne- 
phritis or heart failure. The lesion was observed in 
one case only on the second and third days after the 
disaster; in the second, only on the first day. In the 
third case it was present on the second day, decreased 
gradually and had disappeared entirely on the seventh 
day. The author believes that this finding can best 
be explained by the accumulation of fluid in the alve- 
oli distal to points of bronchial obstruction. 

Infarcts were not recognized roentgenologically in 
the first period following the fire, although some may 
have existed. Acute dilatation of the stomach was 
found in five patients, and of the esophagus in one 
patient. 

Two of the victims of the disaster, dead on arrival at 
the hospital, had roentgenologic examination of the 
chest. In each there was extensive, diffuse, poorly de- 
fined haziness extending throughout the greater portion 
of both lung fields, having the characteristic roentgen 
appearance of pulmonary edema, the presence of which 
was confirmed at autopsy. Both the roentgenologic 
appearance and the postmortem findings in these 
cases were quite different from those in patients who 
survived the first twelve hours; in none of the latter 
cases was extensive pulmonary edema seen. 

Numerous roentgenograms are reproduced. 

[This paper is followed by one by Tracy B. Mallory 
and Wm. J. Brickley (pp. 865-884) describing the 
pathologic changes in the lungs in 6 cases in which post- 
mortem examinations were done. } 


Atypical (Virus Type) Pneumonia with Cor Pul- 
monale. Robert M. Woolford and Joseph H. Ogura. 
Ohio State M. J. 39: 746-747, August 1943 

A case of “‘virus’’ pneumonia is reported, occurring 
in a patient with a previous thoracoplasty for tuber- 
culosis and resulting in anoxemia, cardiac failure, and 
death. Cor pulmonale was diagnosed clinically and 
confirmed at autopsy. The authors reconstruct the 
sequence of events as follows. After thoracoplasty, 
three years earlier, the strain on the right heart was in- 
creased, since almost the whole blood flow was diverted 
through the remaining (right) emphysematous lung. 
The vital capacity was further diminished the year 
before admission, as evidenced by increasing dyspnea. 
The virus pneumonia decreased the oxygenation of the 
blood, with consequent cardiac and pulmonary failure. 

Oxygen administered by mask reduced the patient’s 
cyanosis but did not relieve the dyspnea. Blood gas 
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studies showed the CO, content to increase progres- 
sively, despite this therapy. Marked thickening of the 
interalveolar septa was considered partially responsible 
for the CO, retention. 

LESTER M. J. FREEDMAN, M.D. 


Surgical Management of Solitary Cysts, or Cyst- 
Like Structures, of Pulmonary Origin. M. Dawson 
Tyson. Ann. Surg. 118: 50-75, July 1943. 

Solitary cysts of pulmonary origin usually first at- 
tract attention because of undergoing some accident, 
such as infection or alteration of the mechanical air- 
exchange through a connecting bronchus, or rupture of 
the cyst itself. Frequently the presence of a cyst is not 
suspected because of the masking of its presence by 
empyema or tension pneumothorax. A solitary cyst 
which has become infected is easily mistaken for a lung 
abscess, and often, in this type of case, the final diagnosis 
rests with the pathologist. 

Seven cases are reported by the author, 6 of which 
were treated successfully by surgical methods. The 
seventh case was discovered on routine chest examina- 
tion, was symptomless, and had not been treated 
In each of the 6 treated cases the patient came to the 
hospital because of some accident to the cyst, and in 
only 3 instances was a diagnosis of cyst of the lung made 
on the first examination. The complications were di- 
verse: infection; infection with rupture and conse- 
quent pyopneumothorax; progressive expansion of 
the cyst after the subsidence of infection; rupture of a 
sterile cyst and formation of tension pneumothorax 
rupture of a sterile cyst with discharge of the fluid into 
the pleural cavity. 

In his discussion the author points out that from ac- 
counts in the literature, and a review of his own cases, 
asymptomatic cystic pulmonary lesions are uncommon 
In contrast to some, he believes that when they are ob- 
served removal should be advised if the patient’s con- 
dition will permit, because of the likelihood of accidents 
to the lesion and the development of serious complica- 
tions. 

The best method of treatment is extirpation of the 
cyst when possible, as simple collapse or drainage may 
be inadequate, especially if the cyst has an epithelial 
lining. The scope of the operation may vary, however, 
from simple excision or enucleation of the lesion itself 
to lobectomy or even total pneumonectomy. Complete 
restoration of pulmonary function should be the rule 
and has been accomplished in all the cases reported by 
the author. P. C. Brrepe, M.D. 


Bronchogenic Cysts of the Mediastinum, with Re- 
port of Three Cases. W. E. Adamsand T. F. Thornton, 
Jr. J. Thoracic Surg. 12: 503-516, August 1943. 

This paper consists primarily of reports of three cases 
of bronchogenic mediastinal cysts, all of which were suc- 
cessfully treated surgically. Two of the patients had 
no symptoms definitely referable to the mass in the 
mediastinum. The third had a chronic productive 
cough of four years’ duration following an attack of 
“flu.” In all three cases the cyst presented as a smooth 
rounded mass in the mediastinum toward the right side. 
Two were at the level of the hilus and one above the 
All three were just in front of the verte- 
bral bodies. In the patient with the chronic cough an 
air and a fluid level were visible within the cyst, indi- 
cating a communication with the trachea or bronchi 


aortic arch. 
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though this communication was never definitely estab- 
lished. 

The mode of development of these cysts is unknown 
but is probably similar to that of congenital lung cysts. 
In most of the 32 reported cases there has been no com- 
munication with the air passages. Grossly the cysts 
are thin-walled and filled with a thin, milky, mucoid 
material under slight pressure. The lining is smooth 
and consists of flattened to columnar ciliated epithe- 
lium. In some places there is no epithelium. The 
remainder of the cyst wall is made up of fibrous tissue, 
smooth muscle, numerous glands, cartilage, nerves, and 
blood vessels. 

The clinical course depends on the size and location 
of the cyst and whether or not it becomes infected. 
Final diagnosis can be made only by exploration or 
postmortem examination. 

HAROLD O. PETERSON, M.D. 


Isolated Dextrocardia, with Diodrast Studies. 

Arthur Ruskin, Herman Tarnower, Berton Lattin, 
and George P. Robb. Am. Heart J. 25: 116-122, 
January 1943. 
A case of congenital isolated dextrocardia, without 
“mirror-image’’ inversion of the chambers, but with 
signs of congenital heart disease and attacks of paroxys- 
mal tachycardia, is reported. Less than 200 cases of 
isolated dextrocardia (heterotaxia of the heart alone 
with normal position of all other viscera) have been 
recorded. 

The patient, a 55-year-old woman, gave a history of 
attacks of palpitation beginning at the age of 35, or 
earlier, usually accompanied by dyspnea and cyanosis, 
sometimes by vomiting and teichopsia, and once by 
hemoptysis. Between attacks, which were diminished 
in frequency by digitalis, she felt perfectly well. 

On physical examination, the point of maximum in- 
tensity of the heart beat was felt in the right fifth inter- 
costal space. The right border of the heart was per- 
cussed 11 cm. to the right of the midsternal line in the 
fifth intercostal space and 6 cm. in the third intercostal 
space. The left border was percussed 2 cm. to the left 
of the midsternal line in the fourth left intercostal 
space. The heart sounds were loud; the second sound 
at the base was louder to the right than to the left of the 
sternum. A loud systolic murmur and a faint, high- 
pitched, blowing diastolic murmur were present, being 
heard best in the right third intercostal space. The 
systolic murmur was widely transmitted over the entire 
precordium. No thrill was palpable. The blood pres- 
sure was 125/80 in both arms and 140/80 in the legs. 
The pulsation of the abdominal aorta was felt to the 
left of the vertebral column. The edge of the spleen 
was palpable just under the left costal margin, and the 
liver descended, on inspiration, 4 cm. below the right 
costal margin. 

Teleroentgenograms of the chest showed that the 
heart was enlarged and that it was in the right thoracic 
cavity, with considerable bulging of the right supra 
ventricular shadow. The aortic knob was on the left 
Flusroscopic examination revealed increased pulsations 
of the right lower (ventricular) and supraventricular 
shadows. The aortic arch passed over the left main 
tronchus and descended on the left side of the spine 
The aortic pulsations appeared to be normal. There 
was no “hilar dance.’’ An csophagram showed the 
wual left aortic arch impression upon the esophagus. 
The stomach was in normal position. 
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Roentgenograms taken after the intravenous injec- 
tion of 50 c.c. of 70 per cent diodrast, according to the 
technic of Robb and Steinberg (J. A. M. A. 114: 474, 
1940), showed that the venous auricle and ventricle 
were on the right side, with a left-sided superior vena 
cava coursing downward and then to the right of the 
diaphragm to empty into the right auricle. The out- 
flow tract of the right ventricle formed a prominent 
pulmonary conus. The left side of the postero- 
anterior film (taken 10 seconds after the injection) was 
found to consist of the left ventricle and aorta. 

The electrocardiogram was characteristic of isolated 
dextrocardia. 

The diodrast studies in this case clearly demonstrated 
the relationship of the heart chambers and the left- 
sided aortic arch. Proof in the past has not been pos- 
sible without postmortem examination. The authors 
believe this is the first s udy of its kind. 


George T 
Heart J 


Pericardial Effusion in Myxedema. 
Harrell and Christopher Johnston. Am 
25: 505-511, April 1943. 

Two cases of pericardial effusion in association with 
myxedema are reported, one occurring in a 53-year- 
old woman and the other in a 62-year-old man. In the 
first case the pericardial effusion was undoubtedly 
caused by the myxedema itself, for the fluid disappeared 
under thyroid replacement therapy, recurred after com- 
plete withdrawal of thyroid, did not disappear under 
digitalis therapy, and responded a second time to thy- 
roid administration, although in a less dramatic man- 
ner. The effusion in the second case, in which the 
heart was more severely damaged, did not respond to 
thyroid substance alone, but required digitalis also, and 
did not recur on withdrawal of thyroid and digitalis. 
In each of these cases there was evidence of underlying 
arteriosclerotic heart disease. 

Both patients showed a hyperchromic, macrocytic 
anemia, with free gastric hydrochloric acid after his- 
tamine stimulation, a low glucose tolerance curve, which 
quickly became normal with thyroid therapy, and de- 
layed relaxation of the tendon reflexes. The protein 
and cholesterol content of the pericardial fluid was less 
than that of the blood. Leukocytes, especially poly- 
morphonuclears, were present in the fluid. 

Roentgenkymograms made in the first case showed 
absence of pulsation over the lower third of the heart, 
with good pulsations over the great vessels; they in- 
dicated no impairment of ventricular contraction, even 
when pericardial effusion was developing after incom 
plete withdrawal of thyroid therapy. The pulsations 
over the great vessels were greatly reduced after entire 
cessation of thyroid therapy and the development of 
massive pericardial effusion. The author states that 
“study of additional cases of myxedema heart by means 
of the roentgenkymograph, and perhaps other methods, 
may produce evidence that muscular relaxation is im- 
paired in the ventricle as well as in skeletal muscle.” 


Constrictive Pericarditis Due to Bacterium Tu- 
larense. Report of a Case and Review of Reported 
Cases of Pericarditis Occurring with Tularemia. Bb 
V. Jager and J. C. Ransmeier. Bull. Johns Hopkins 


Hosp. 72: 166-178, March 1943. 

The authors report a case of tularemia of the ty- 
phoidal type with evidence of pleuritis and pneumonia, 
complicated by a constricting pericarditis which per 
sisted after clinical recovery from the febrile illness 
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A 22-year-old white farmer had a chronic febrile 
illness which was not associated with lesions of the skin, 
mucous membranes, or lymph nodes. At the onset the 
symptoms and signs suggested infection of the lungs and 
pleura. Later, dyspnea on exertion became a promi- 
nent symptom. Two and one half months after the 
onset, the patient entered the hospital, where he was 
found to have pericardial and pleural effusions. At 
this time his serum agglutinated B. tularense to a dilu- 
tion of 1:160. Following withdrawal of a small 
amount of fluid from the pericardial sac, air was in- 
jected at the site. A roentgenogram demonstrated the 
presence of a small amount of fluid and air in a greatly 
thickened pericardial sac. For the first three weeks of 
hospitalization there were signs of increasing pericardial 
constriction associated with bilateral pleural effusions 
At the end of this time the antitularense titer of the 
patient’s serum had risen to 1:1,280. During the 
fourth week, a transfusion from a patient convalescent 
from tularemia was followed by evidence of clinical im- 
provement. At the time of discharge from the hospital, 
constrictive pericarditis persisted without roentgen 
evidence of fluid in the pericardial sac. 8B. tularense 
was recovered from the pleural fluid by direct culture 
In addition, there was suggestive evidence that this or- 
ganism was present in the pericardial fluid 

The roentgenograms which were taken through the 
course of the illness are fully described. The manifes 
tations of 9 additional cases of pericardial involvement 
in tularemia are tabulated and discussed 


New Apparatus for Stereoscopic Fluoroscopy: the 
Stereoroentgenoscope. II. Orthodiagraphy with the 
Stereoroentgenoscope. Max Hopf. Schweiz. med 


Wehnschr. 73: 975-977, Aug. 7, 1943 

The author gives some general discussion of the 
standards for heart volume estimation from orthodia- 
graphic diameters. He believes that the advantages 
of determining these diameters by stereoscopic fluoros- 
copy are five: (1) the tracing can be made with open 
shutters, permitting simultaneous observation of the 
whole heart and thoracic contents; (2) the free observa- 
tion makes it possible to obtain all desired average 
measurements; (3) cross hairs are not required; (4) 
no special screen or tube assembly for central beam pro- 
jection is needed, and both hands remain free for ma- 
nipulation; (5) the arrangement tends to obviate me 
chanical errors 

For a description of the author's stercoroentgeno- 
scope, see an earlier paper (Schweiz. med. Wcehnschr. 
72: 1283, 1942. Abst. in Radiology 41: 415, 1943). 

Lewis G. Jacons, M.D 


Cardiac Aneurysm: Report of a Case with Correla- 
tion of Clinical, Radiological and Electrocardiographic 
Findings. Driver Rowland. Ann. Int. Med. 19: 
349-356, August 1943 

The author reports a case of cardiac aneurysm, diag- 
nosed clinically, in a patient with typical symptoms of 
coronary occlusion, electrocardiographic findings indi 
cating right axis deviation, and roentgen evidence of 
cardiac enlargement, chiefly involving the left ventricle 
The region of the apex was elongated, and there was a 
total absence of pulsation in this area. With the pa 


tient turned very slightly, in left oblique view there 
was seen in this region a slight bulging with each sys 
tolic contraction of the heart 

About 85 per cent of ventricular aneurysms are said 
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to follow cardiac infarction subsequent to the occlu- 
sion of a coronary artery. Roentgenography, more 
especially fluoroscopy, is generally considered as offer. 
ing the best means of diagnosis, though not all ay. 
thorities are in agreement on this point. The author 
quotes Parkinson et a/. (Quart. J. Med. 7: 455, 1938) as 
listing the following radiographic signs 

(1) Enlargement of the left ventricle with deformity 
of its contour. 

(2) A localized protuberance inseparable from the 

heart shadow on rotation of the patient 

(3) Abnormal or absent pulsation of the aneurys- 
mal zone. . 

(4) Evidence of adhesions between the heart and 
chest wall 

(5) Calcification of the wall of the sac or contained 
clot 

The most characteristic finding is an abnormal 
bulge projecting from the surface of the left ventricular 
border. This is particularly diagnostic if one of the 
following signs is observed fluoroscopically : 

(1) A diminished or total lack of pulsation in this 

region. 

(2) A paradoxical pulsation in the region of the 
supposed aneurysm, 7.¢., a systolic expansion 
of this area. 

(3) Calcification of the pericardium or wall of the 
aneurysm. 

Rotation of the patient into various oblique positions 
under the fluoroscope is invaluable. The right oblique 
view is best for demonstrating aneurysms of the an- 
terior surface, the left for lesions on the posterior sur- 
face 

Electrocardiographic changes are discussed in detail. 
A right axis deviation is believed to be of frequent oc- 
currence. Its presence in association with left ventricu- 
lar enlargement is especially significant. A systolic 
pulsation separate and distinct from the apex pulsation 
is also strongly suggestive of cardiac aneurysm, as 
pointed out by various observers. 

The author believes the majority of cases can be 
diagnosed antemortem by thorough correlation of the 
clinical, electrocardiographic, and roentgen findings. 

STEPHEN N. TaGer, M.D 


Two Cases of Dissecting Aneurysm of the Aorta, 
with Ante-Mortem Diagnosis. M. E. Thomas and A 
Elizabeth Garber. Am. Heart J. 25: 407-414, March 
1943 

Among 283 patients with hypertension of various 
kinds seen in the Lilly Laboratory for Clinical Research 
during the past four years, 2 had dissecting aneurysm of 
the aorta. These 2 cases are presented in detail; 
in each the diagnosis was made clinically. The au- 
thors also review 151 cases reported in the American 
literature since Shennan’s report in 1933 (British 
Medical Research Council, Special Report Series No 
193) 

Dissecting aneurysm is associated with hypertension 
in the majority of cases; coronary disease, with sub- 
sequent occlusion, is also frequently observed in asso- 
ciation with high blood pressure but, while the symp- 
toms in the two conditions are similar, the prognosis 1s 
quite different. The authors stress the following points 
in the differential diagnosis. A consistently high blood 
pressure should cause one to question a diagnosis of 
coronary occlusion. A continued agonizing pain, ra- 
diating from the area of dissection of the aorta, is the 
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most outstanding symptom of aneurysm. Pain, with 
temporary paralysis of the extremities, is usually caused 
py actual dissection of the main artery, thrombosis ofa 
vein, or embolism. The pain of coronary occlusion 
seldom radiates below the sacrum, but that of dissect- 
ing aneurysm commonly radiates to the legs. _Asso- 
ciated with the pain are coldness and diminution or 
absence of the pulsations of the arteries. The latter 
may be transient. There is a peculiar grayish cyanosis 
which accompanies the patient’s appearance of anxiety. 
This is not relieved by the administration of oxygen. 

The temperature may be subnormal if the patient is 
in shock, or it may be moderately elevated. There is 
usually an increased leukocyte count. Of 20 patients in 
whom an erythrocyte count was recorded, 16 had a pro- 
gressive anemia. There is no typical electrocardio- 
graphic pattern. 

Any patient with hypertension should have a roent- 
genogram of the chest. If there is abnormality of the 
cardiac, aortic, or mediastinal shadow, subsequent 
roentgenograms may disclose progressive enlargement. 
Fluoroscopic examination is usually an aid in the diag- 
nosis of aneurysm. In the authors’ cases roentgeno- 
graphic and fluoroscopic examination of the chest 
showed widening of the aorta and mediastinum. 
Thirty-one of the 151 patients had roentgen abnormali- 
ties suggestive of dissecting aortic aneurysm; 115 had 
no roentgen examination; only 5 had normal shadows. 


Congenital Aneurysmal Dilatation of the Aorta 
Associated with Arachnodactyly. Ridgely W. Baer, 
Helen B. Taussig, and Ella H. Oppenheimer. Bull. 
Johns Hopkins Hosp. 72: 309-331, June 1943. 

Two cases of arachnodactyly are reported in which 
there was extraordinary aneurysmal dilatation of the 
ascending aorta. 

One patient was under observation from birth, when 
it was noted that the eyes were unusually prominent 
and the fingers and toes abnormally long. Examina- 
tion, at the age of 13, one year before death, revealed a 
thoracic and lumbar scoliosis and shortening of the 
chest. The heart was enlarged and lay transversely, 
causing a deformity of the left chest. There was a 
loud systolic murmur. The chest deformity and dis- 
placement of the heart rendered it difficult to evaluate 
the roentgenographic and fluoroscopic findings, but 
there was evidence of great enlargement of the heart, 
particularly of the left auricle and left ventricle. Upon 
the administration of barium the esophagus could be 
seen to be displaced backward by the left auricle 
Necropsy showed aneurysmal dilatation of the ascend- 
ing aorta, proximal to the aortic arch, but this was not 
detected either on fluoroscopic examination or by x-ray. 

The second patient was a colored man, admitted 
to the hospital at the age of 25 years. Examina- 
tion revealed a 2-inch shortening of the left leg, with 
consequent thoracic and lumbar scoliosis. The inner 
ends of both clavicles were slightly dislocated upward. 
The fingers were moderately long and tapering and 
slightly webbed. There were bilateral hallux valgus 
and several hammer toes. A defect in the arch of the 
sacrum was demonstrable by palpation and x-ray. 
Roentgen examination showed enlargement of the 
heart, especially in the region of the left ventricle, and 
a moderately enlarged pulmonary conus. Neither the 
aorta nor the left auricle impinged upon the barium- 
filled esophagus Death occurred eleven months after 
the first hospital admission. 
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The necropsy findings in the second case closely par- 
alleled those in the first patient. The two hearts were 
almost identical. Both were much enlarged, the left 
auricle in each instance being so greatly stretched that 
the valve covering the foramen ovale no longer com- 
pletely closed it. In each the aortic ring was dilated 
and the coronary orifices were displaced upward. In 
each, also, there was a tremendous dilatation of the 
proximal part of the aorta. Histologic examination of 
the aorta in both patients revealed a malformation of 
the media, which the authors believe to have been con- 
genital. 


Syndrome of Rupture of Aortic Aneurysm into the 
Pulmonary Artery: Review of Literature with Report 
of Two Cases. Richard E. Nicholson. Ann. Int. 
Med. 19: 286-325, August 1943. 

The antemortem diagnosis of aortic aneurysm rup- 
turing into the pulmonary artery is rare, chiefly because 
of unfamiliarity with the syndrome or because the pos- 
sibility of its presence is discarded in favor of a greater 
statistical probability. Eighty-one cases were found 
in the literature and details of these, as well as the 2 
reported here, are presented in tabular form. Of 65 
cases in which the sex was mentioned 59, or 91 per cent, 
occurred in males. This preponderance in the male 
sex is due probably to the higher incidence of aneurysms 
in men and the greater physical strain to which they 
are subject. 

The criteria for the syndrome are briefly summarized: 
sudden onset with severe stabbing pain or a sense of 
oppression in the precordial area, usually following 
physical exertion; gradually increasing dyspnea; pro- 
gressive swelling of the lower extremities and trunk; 
rasping cough with expectoration or hemoptysis; cya- 
nosis or extreme pallor of the face and extremities. 

Objective signs include an intense thrill in the second 
to third left interspace during systole or throughout the 
cardiac cycle; a humming ‘“‘machine-like’’ murmur 
continuous throughout the systolic and diastolic phase, 
crescendo-decrescendo in character; evidence of aortic 
aneurysm with Corrigan’s pulse and increased cardiac 
rate. Roentgenograms reveal an aneurysmal sac of 
varying size extending to the left of the sternum and an 
associated dilatation of the pulmonary conus. In most 
instances the heart is diffusely enlarged. In the au- 
thor’s cases increased pulsations of the pulmonary ves- 
sel and conus were observed fluoroscopically. In one 
patient diodrast studies showed the fistula with en- 
larged pulmonary conus and vessels. Electrocardio- 
graphic studies have been reported in six cases, but were 
non-specific and showed no points of similarity. 

[The two cases recorded in this paper are also the 
subject of a report by Schattenberg and Harris in the 
American Heart Journal. The abstract of that paper, 
which follows, describes the cases in some detail. | 

STEPHEN N. TAGER, M.D 


Aortic Aneurysm with Rupture into the Pulmonary 
Artery. Herbert J. Schattenberg and William H. 
Harris, Jr. Am. Heart J. 25: 512-521, April 1943 

Two cases of aneurysm of the arch of the aorta, due 
to syphilis, with rupture into the pulmonary artery, are 
reported in detail-—the only two instances of rupture into 
the pulmonary artery in a series of 1,595 aneurysms of 
the thoracic aorta seen at the Charity Hospital, New 
Orleans, over a period of thirty-six vears. There 
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were approximately 132 ruptures during this period, 
giving an incidence of rupture into the pulmonary ar- 
tery of only about 1.5 per cent, a somewhat lower 
figure than reported elsewhere. 

One patient was a 40-year-old colored woman, the 
other a 40-year-old colored man. Symptoms in the 
first case—palpitation, weakness, swelling of the ankles, 
abdominal pain, intermittent precordial pain, radiating 
to the left flank, and frequent attacks of unconscious- 
ness—began two and one-half months previous to ad- 
mission to the hospital, which was three months before 
the patient’s death. On admission, the continuous, 
“humming top’’ murmur, peculiar to a ruptured aneu- 
rysm, was noted. A roentgenogram of the chest, taken 
at this time, showed an enlargement of the cardiac 
shadow and evidence of an aneurysm of the arch of the 
aorta. X-ray examination with diodrast showed what 
appeared to be an enlargement of the pulmonary artery. 
Autopsy revealed rupture of the aneurysm into the 
left pulmonary artery—the second instance of its kind 
to be reported in the literature. Also, the aneurysm 
was in the transverse, rather than the ascending portion 
of the aorta. In view of the pathologic changes, it is 
believed that rupture in this case occurred some time 
before death, possibly during an attack of dyspnea and 
chest pain. 

The second patient was admitted to the hospital 
fifteen hours before death, with a history of a slight 
non-productive cough of three months’ duration and a 
loss of 18 pounds in the previous month. Five days 
prior to admission he noticed a ‘‘snap in his chest,”’ 
which was associated with pain in the left shoulder and 
increasingly severe dyspnea. A roentgenogram of the 
chest showed widening of the mediastinal shadow at the 
base of the heart and just above this area. Autopsy 
revealed an aneurysm in the ascending portion of the 
aortic arch, with compression and destruction of the 
wall of the left pulmonary artery. Rupture occurred 
into the pulmonary artery at its bifurcation 


Abdominal Aorta. 
26: 124-128, July 


Dissecting Aneurysm of the 


Eugene DeAngelis. Am. Heart J 
1943 

A case is reported in which a provisional antemortem 
diagnosis of a dissecting saccular arteriosclerotic aneu- 
rysm was made. The surgeons considered it as a pan- 
creatic or peritoneal cyst. A laparotomy was done, 
and an aneurysm was discovered above the bifurcation 
of the abdominal aorta. Death occurred post-opera- 
tively, and the postmortem findings relating to the aneu- 
rysm are given 

The patient gave a history of vague abdominal dis 
tress for over thirty years. During the three years 
prior to hospital admission he suffered from recurrent 
attacks of severe, agonizing, vise-like pain, which began 
in the epigastrium, radiated upward involving the en- 
tire chest and back, and then spread to the neck and 
head and down the upper extremities to the finger tips 
For eighteen months an abdominal mass had been pal 
pable, which had increased to the size of a grapefruit 
The mass was tense, immovable, with no thrill and no 
expansile pulsation 

Roentgen examinations of the chest and the gastro 
intestinal tract revealed an enlarged heart, dilated and 
tortuous thoracic aorta, and evidences of external pres 
sure against the lesser curvature of the stomach 

The etiologic factors were arteriosclerosis and hyper 


tension. An occupational trauma is suggested as a 
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possible contributing factor—repeated pressure from 
the end of a draftsman’s board over a period of Years 
against the abdomen, and indirectly against the athero. 
matous abdominal aorta. 

This is said to be the second case in which a dis. 
secting aneurysm beginning in the abdominal aorta 
was diagnosed before death. 

HENRY K. Taytor, M.D. 


Juvenile Elongation of the Aorta. 
Am. Heart J. 25: 404-406, March 1943. 

A 12-year-old boy was admitted to the hospital 
suffering from a traumatic dislocation of the right wrist, 
due to a fall three years earlier, with chronic osteomye- 
litis. Discharging sinuses had been present for about 
two years. Routine fluoroscopic examination of the 
chest revealed an elongated and tortuous aorta, with 
its upper end extending well into the left upper lung 
field, and prominence of both ventricles, especially the 
left. Pulsations appeared normal. The retrocardiac 
space was clear. A roentgenogram taken with a tar- 
get-film distance of 250 cm. confirmed the fluoroscopic 
observations. The heart appeared slightly wider and 
larger than normal; the general outline was somewhat 
sabot-shaped, with moderate rounding of the left 
border and less of the right. The elongated aorta hada 
rather tortuous knob, the superior border of which 
corresponded in level to the fourth thoracic vertebra 
The cardiothoracic ratio was 0.54, and the width of the 
aortic shadow 5.4cm. There was no history of cardio- 
vascular disease, and no evidence of congenital syphilis 

In the absence of other significant findings, the author 
feels that the unusual appearance of the aorta and heart 
might be explained by a congenital abnormality or by 
some juvenile degenerative or hypertrophic change 
brought about by unknown factors (toxic?) which were 
perhaps related to the chronic infection of the wrist 


Y. Khoo 


THE DIGESTIVE SYSTEM 


Deformities of the Duodenum Other than Those Due 
to Ulcer. John T. Farrell, Jr. Pennsylvania M. J 
46: 1149-1151, August 1943. 

Most deformities of the duodenum are due to ulcer 
Other causes are listed as diverticulum, duodenal re- 
dundancy, duodenitis, adhesions, foreign body, polyp, 
new growth, and extraduodenal pressure. 

Diverticula are usually asymptomatic, but may be 
the cause of indigestion. They sometimes undergo ul- 
ceration, with the usual pain and tenderness. The 
roentgen picture is that of a smooth, localized pouch 
in which the contrast medium is retained for a variable 
time after the main stream has passed. There is no 
fluid level. When ulceration occurs, differentiation 
from duodenal ulcer may be difficult. It is unusual, 
however, for barium to remain in an ulcer niche. 

In congenital redundancy of the duodenum, the 
lengthening is usually in the second portion and is best 
shown in the erect position. 

Duodenitis is characterized by a constantly changing 
deformity of the duodenal cap. 

Inflammatory adhesions due to disease of the gall- 
bladder or duodenal ulcer will smooth the normal 
“feathering” due to the valvulae conniventes. Visual- 
ization of all portions of the duodenum at one time is 4 
sign of obstruction 

Long foreign bodies that are sharp or pointed may 
become lodged at the junction of the second and third 
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portions of the duodenum. In these instances the 
opaque stream usually coincides with the foreign body. 

Benign tumors produce a circumscribed filling de- 
fect. Cancer of the duodenum is seldom recognized 
until it has produced obstruction, in which event there 
js delay in the proximal portion of the duodenum and 
gastric retention. 

Tumors of the gallbladder, pancreas, and colon may 
produce extraduodenal pressure. Carcinoma of the 
head of the pancreas may deform the duodenum in such 
away that it resembles an inverted 3. 

JosePpuH T. DANZER, M.D. 


Roentgenologic Diagnosis of Carcinoma of the Colon. 
L. W. Baird. Texas State J. Med. 39: 243-246, August 
1943. 

Carcinoma is the most frequently encountered tumor 
in the colon. It is being recognized in its earlier stages 
more often because of increasing accuracy of roentgen 
diagnosis and the prevailing tendency toward early 
roentgen examination in vague abdominal disorders of 
questionable etiology. 

Barium meal examination is unsatisfactory and in 
the presence of obstruction is dangerous. It should 
be used only as a complementary method following a 
contrast enema if the lesion occurs in the cecum or ter- 
minal ileum. 

In barium enema studies, carcinoma is indicated by 
an abrupt change in mucosal pattern affecting a rela- 
tively short segment of colon, by an eccentric narrowed 
bowel channel, and by hooks in the barium shadow at 
one or both ends of this segment. Polypoid carcinoma 
produces a lobulated, cauliflower-like filling defect 
rather than lumen deformity and is best demonstrated 
by means of a double contrast examination. 

Granuloma or inflammatory tumefaction produces no 
typical roentgen findings and is diagnosed by the ab- 
sence of the above criteria. 

When carcinoma is complicated by complete obstruc- 
tion, perforation, or secondary infection, the diagnosis 
becomes increasingly difficult. Inflammatory processes 
involve a longer segment of bowel and the sharp demar- 
cation between normal and diseased colon is lost. Close 
scrutiny, however, often reveals an area within the af- 
fected segment sufficiently characteristic to justify a di- 
agnosis of malignant neoplasm. Complete obstruction 
occurs more commonly in the left colon. Usually, over- 
distention of the distal colon with barium, air, or both, 
will produce two convex smooth spurs in the normal 
bowel shadow on each side of the central constriction 
The author states that this sign is pathognomonic of 
carcinoma. With obstruction low in the sigmoid, en- 
doscopy is frequently required for diagnosis. 

Of 100 consecutive tumefactive lesions of the colon 
seen roentgenologically in the past four years at the 
Scott & White Clinic (Temple, Tex.), 86 were primary 
carcinomas, 10 were inflammatory granulomas, and 4 
were extrinsic malignant lesions, with secondary in- 
volvement of the colon. Seventy-six of the primary 
carcinomas were correctly diagnosed, including 19 
cases with perforation and 13 cases with complete ob 
struction. Of the remaining 10 carcinomas, 2 showed 
complete obstruction in the distal sigmoid and 7 were 
complicated by perforation and abscess formation with 
no specific diagnostic findings. Characteristic roent 
gen signs of primary carcinoma were absent in the 10 
cases of granuloma and in the 4 cases of extrinsic neo- 
plasm. Lester M. J. FreepmMan, M.D. 


ABSTRACTS OF CURRENT LITERATURE 





307 


Motor Changes Observed Fluoroscopically in the 
Colon of a Patient Afflicted with a Tumor in the Hypo- 
thalamic Region. A. Mayoral. Am. J. Digest. Dis. 
10: 305-307, August 1943. 

A 52-year-old man entered the hospital with symp- 
toms of progressive weakness, headaches, nausea and 
vomiting. Fluoroscopic observation following a bar- 
ium enema showed marked spasticity in the transverse 
colon with forcible propulsive movements. The find- 
ings are described as being similar to those of cecal tu- 
berculosis or an amebic infection, though the patient 
had no known tuberculous focus and stool examinations 
for amebae and occult blood were negative. Death 
occurred about six weeks later, from cerebral hemor- 
rhage, and autopsy revealed a tumor of the hypothala- 
mus. The gastro-intestinal tract was normal. 

It has been proved by both clinical and experimental 
investigation that tumors in or near the hypothalamus 
cause severe motor disturbances of the gastro-intestinal 
tract. In the absence of amebic or bacillary dysentery, 
extreme irritability of the colon as described may be of 
some value in diagnosing a lesion of the hypothalamus. 

Josepu T. DANzER, M.D 


Spread of Carcinoma of the Rectum: Invasion of 
Lymphatics, Veins and Nerves. Philip H. Seefeld and 
J. Arnold Bargen. Ann. Surg. 118: 76-90, July 1943. 

This paper reports a study of 100 operative specimens 
of rectal carcinoma and an attempt to correlate the 
presence of perineural invasion, venous invasion, and 
nodal spread with the available clinical data. 

The lymph nodes were involved in 47 per cent, 
nerves in 30 per cent, and veins in 20 per cent. The 
incidence of invasion in all types increased with the de- 
gree of malignancy. Perineural invasion and venous 
invasion were more frequent among men, while lymph 
node involvement was equally distributed between the 
sexes. There seemed to be a higher frequency of nodal 
and venous involvement in the younger patients. In- 
vasion of the nerves was not related to the location of 
the lesion, while venous invasion was most frequent in 
lesions high in the rectum and nodal invasion was more 
frequent in lesions of the middle segment. Pain was a 
prominent symptom in 89 per cent of the cases in which 
there was invasion of the nerves, while 50 per cent of 
those without demonstrable nerve involvement com- 
plained of pain. 

Local recurrence was more than two and one-half 
times as frequent in the cases in which the nerves were 
invaded as those in which there was no involvement. 
Visceral metastatic lesions occurred in 94 per cent of 
the patients who had venous invasion in the primary 
growth and were five times as frequent as in those with- 
out. Eighty per cent of these died from carcinoma, 
either recurrent or metastatic. 

These conclusions are of prognostic significance es- 
pecially in patients in whom no venous invasion can be 
demonstrated in the primary lesion. In this series, 
visceral metastasis occurred in only 18.7 per cent of 
those cases in which venous invasion was absent in the 
primary growth. P. C. Briepe, M.D 


Gallstone Ileus. Recurrence in One Case. B 
Hollis Hand and William FE. Gilmore. Am. J. Surg 
59: 72-78, January 1943. 

Because of its extremely high mortality, gallstone 
ileus should receive early surgical treatment. Although 
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the condition may be strongly suspected because of gall- 
bladder disease associated with a bizarre type of in- 
testinal obstruction, a conclusive diagnosis can scarcely 
be made preoperatively without the aid of x-ray. The 
most helpful roentgen sign is probably gas or opaque 
material in the biliary tree, indicating the likelihood of 
an internal biliary fistula. A stone in a dilated intes- 
tine is not often visualized, but when seen is almost 
conclusive of gallstone ileus. If a biliary fistula can be 
demonstrated in the presence of intestinal obstruction 
the diagnosis is fairly certain. 

The author presents three cases of gallstone ileus. 
The preoperative diagnosis was suggested in one case 
and was made with certainty by the aid of x-ray in the 
others. One patient had a recurrence within the first 
week of convalescence, which was likewise diagnosed 
and treated successfully. 


Intestinal Obstruction Due to a Gallstone. Robert 
L. Nitkin and Albert Lesser. Ann. Surg. 118: 101-106, 
July 1943. 

This is essentially a case report of acute intestinal 
obstruction caused by a large calculus in the lower ileum 
following a cholecystoduodenal fistula. The fistula as 
well as the obstructing stone was demonstrated on the 
roentgenograms after the injection of barium through a 
Miller-Abbott tube and subsequent removal by the same 
method 

The usual roentgenological signs of this condition are 

1) air or contrast medium in the biliary tract; (2) 

complete or partial intestinal obstruction; (3) demon- 
stration of the stone on a plain film or following a 
barium meal; (4) change in position of a previously 
observed stone. 


THE BILIARY TRACT 


Study of the Significance and Accuracy of Chole- 
cystographic Findings. A. M. Serby and Gemma M 
Lichtenstein. Am. J. Digest. Dis. 10: 300-301, August 
1943 

In the interest of correlating cholecystograms with 
operative findings, a study was made of the roentgeno- 
graphic and surgical observations in 278 cases. Ac- 
cording to the cholecystographic findings the cases 
were divided into five groups, with some overlapping 

Group I: One hundred and sixty cholecystograms 
showed stones, representing 72 per cent of the cases in 
which cholelithiasis was found at operation. Nine 
cases (5.1 per cent) showed shadows that were assumed 
incorrectly to be due to stones 

Group II: One hundred and three cholecystograms 
Stones were found in 64 of these 
cases at operation. In 54 of the 64 cases, there was 
poor concentration of dye in the gallbladder, or none at 
all 

Group III: One hundred and twelve cholecystograms 
showed no dye concentration; 68 of these showed gall 
stone shadows, and gallstones were found in 64 of thi 
group, an error of 6 per cent Gallstones 
found in 46 of the 44 cases without suggestive shadows 

GrouplV: Kighty-nine cholecystograms showed poor 
dye concentration; 61 of these showed stones, and in all 
of these cases stones were found at operation. Of the 
28 patients without cholecystographic evidence of 
1% were found to have cholelithiasis on opera 
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Group V: Thirty cholecystograms showed fair or good 
concentration with no stones. Twenty patients ‘a 
this group were found to have no stones. 

The authors conclude that a well filled gallbladder 
without evidence of stones is generally found to be 
normal at operation. A poor filling gallbladder many 
times contains stones that are not demonstrable 
Poorly visualized gallbladders frequently become well 
outlined when the examination is repeated. 

Joseru T. Danzer, M.D. 


Visualization of the Biliary Tract with Air and 
Barium Following a Barium Meal. Daniel B. Faust 
and Chas. S. Mudgett. Ann. Int. Med. 19: 356-367, 
August 1943. 

The following case is apparently unique in the litera- 
ture in that there was a simultaneous demonstration of 
the biliary tract and a gallbladder emphysema without 
the presence of a fistula. 

A man aged 46 years was admitted to the hospital 
Dec. 26, 1939. In 1938 a cholecystogram had shown a 
non-functioning gallbladder without calculi. For ten 
days prior to admission, the patient suffered almost 
daily attacks of severe pain in the right upper quadrant, 
radiating to the back and to the right shoulder, and 
relieved by alkalies. The stool was not clay-colored. 

Repeated studies of the gastro-intestinal tract fol- 
lowing a barium meal, alone and combined with a 
cholecystogram, revealed a constant deformity of the 
second portion of the duodenum, with a reflux of opaque 
material into the common, cystic, hepatic, and pancre- 
atic ducts, and the gallbladder. The latter organ was 
outlined by the dye and showed a fluid level and the 
presence of air. At six hours, a small amount of barium 
remained in the gallbladder and common duct 

Because of the possibility of a duodenal ulcer or 
polyp, an exploratory laparotomy was performed on 
Jan. 17, 1940. No polyp, tumor, or ulcer was found 
The gallbladder was adherent to the second portion of 
the duodenum and was easily freed. No stones could 
be palpated in the gallbladder or common duct. A 
large tube passed easily without obstruction through 
the first and second portions of the duodenum. With 
the institution of dietary measures following operation 
the symptoms improved. 

On Feb. 13, 1940, a combined cholecystogram and 
gastro-intestinal series showed the same findings as 
prior to operation. The patient continued, however, 
to be free from acute pain and flatulence. 

The findings in this case are attributed to incompe- 
tency of the sphincter of Oddi with general atony of the 
entire biliary tract. Traction from the cholecystodu- 
odenal adhesions may have played a part in producing 
incompetency of the sphincter of Oddi. The appear- 
ance of air in the gallbladder is generally due either toa 
gas bacillus infection of the gallbladder or to a fistulous 
communication between the biliary and gastro-intes- 
tinal tracts. Neither condition existed here. 

The literature on gallbladder emphysema and visuali- 
zation of the biliary tract following a barium meal is 


reviewed STEPHEN N. Tacer, M.D. 


The Perforating Gall Bladder: Report of 24 Cases. 


N. Frederick Hicken and Q. B. Coray. Rocky Moun- 
tain M. J. 40: 524-520, August 1943. 
Contrary to accepted belief, perforation or spontane- 


ous rupture of the gallbladder is of frequent occurrence 
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The authors quote statistics from various clinics giving 
the incidence of perforation during the course of acute 
cholecystitis as from 22 to 40 per cent. In their own 
series of cases this complication ensued in 25.6 per cent 


of patients with acute gallbladder disease treated sur- 
gically. In 50 per cent of their 24 cases of perforation, 


pressure of a calculus was the exciting factor. 

These perforations do not occur with explosive vio- 
lence, but have a slow, progressive onset, being invari- 
ably superimposed on a chronically diseased gallbladder. 
In view of this, a plea is made for the removal of gall- 
stones whenever encountered. The authors cite Heuer’s 
analysis of a collected series of 508 perforations with an 
operative mortality of 40 per cent (Ann. Surg. 99: 881, 
1934) and compare this figure with the 0.5 to 1.5 per 
cent operative mortality in uncomplicated lithiasis. 
They believe also that acute cholecystitis calls for im- 
mediate operation and deplore the practice of waiting 
for the acute manifestations to ‘‘cool off,’’ since one can 
never be certain which cases will go on to perforation. 

In their discussion of operative management they 
state that it has usually been necessary, in addition to 
removal of the gallbladder, to drain pericholecystic 
abscesses, remove choledochal stones, or decompress 
the common duct. Best and Hicken have demon- 
strated the futility of simply draining the gallbladder 
in such cases. 

In order to determine the functional status of the 
biliary tree the authors have been in the habit of making 
routine cholecystograms before operation. They in- 
ject 10-30 c.c. of diodrast into the common duct and 
take films immediately. If the ducts are shown to be 
patent, if they harbor no stones, and if the diodrast 
flows uninterruptedly into the duodenum, no further 
attention need be given to these structures. If intra- 
ductal stones are shown, however, they are removed 
without delay. When the choledochus is dilated and 
the swollen pancreas prevents the diodrast from passing 
through the ampulla of Vater, it is advisable to drain 
the congested ducts. All investigations are made be- 
fore the gallbladder has been molested. 

If the condition of the patient seems to make it 
imperative, cholecystotomy is performed though chole- 
cystectomy is considered the operation of choice. 
Sometimes the Thorek operation is employed (electro- 
coagulation). A large Penrose drain is placed in the 
operative area. All choledochal drains and tubes 
are brought out through stab wounds, to provide de- 
pendent drainage. Sulfa drugs are used in many of 
the cases. In those cases having an associated cholan- 
gitis, the drains are not removed until the roentgeno- 
grams demonstrate the ampulla of Vater to be patent; 
sometimes these tubes are left in place for as long as ten 
weeks. The average period of hospitalization in the 
authors’ series was nineteen and a half days. 

In 22 operations for perforated gallbladders there 
were but 2 deaths, giving the low mortality rate of 9 
per cent. On the other hand, 2 patients died while 
waiting for the referring physician or relatives to give 
operative consent. Percy J. DeLANo, M.D. 


THE PERITONEUM 


Left Subdiaphragmatic Abscess: Report of a Case. 
Gervase J. Connor. Yale J. Biol. & Med. 15: 905 
912, July 1943. 

Connor gives a detailed description of the signs and 
course of an abscess of the superior subdiaphragmatic 
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space on the left side, with serial chest x-rays accom- 
panying the report. He states that left subdiaphrag- 
matic abscess frequently exhibits a course different 
from an abscess on the right. Since the stomach is 
relatively mobile, elevation of the diaphragm may be 
late, and basilar pulmonary atelectasis and pleural ef- 
fusion may also be delayed. The first sign of impor- 
tance is tenderness over the subdiaphragmatic space. 
If this is involved anteriorly, earlier diagnosis is pos- 
sible, as this region is more accessible to palpation. If 
the abscess is posterior or superior, tenderness is present 
over the 11th or 12th rib. This may be minimal and 
sharply localized. Basilar atelectasis soon appears, but 
is minimal. Elevation of the diaphragm, restricted 
mobility, tenderness to palpation, and other evidence 
of an infectious process permit a diagnosis. A pleural 
effusion often indicates a late phase of abscess develop- 
ment. SIDNEY Larson, M.D. 


THE SUPRARENAL GLANDS 


Laminography in the Visualization of the Suprarenal 
Glands. Seymour F. Wilhelm. J. Urol. 49: 785-788, 
June 1943. 

In an attempt to visualize the suprarenal gland, lam- 
inagraphy following perirenal insufflation has been 
tried by the author and found to be practical and use- 
ful. The laminagraphic examination was made in 
the anteroposterior projection. The normal suprarenal 
gland shadows were most clearly outlined at a surface 
lying from 6 to 10 cm. above the table top. In the 
cases of suprarenal gland enlargement, the most strik- 
ing views varied at different levels, depending on the 
size and location of the mass. Although the depth at 
which the kidney lies varies with the thickness of the 
posterior abdominal wall, it is usually unnecessary to 
attempt to delineate the structures at a plane less than 
5 cm. or more than 12 cm. above the table top 

Plain films and laminagrams were made following 
perirenal insufflation in 9 patients who were suspected 
of suffering from disease of the suprarenal gland. Fif- 
teen insufflations were done, since 6 patients had bi- 
lateral studies. In 2 instances the injected air failed to 
diffuse sufficiently and the outline of the suprarenal 
gland could not be seen either on the simple film’ or on 
the laminagram. The suprarenal gland appeared nor- 
mal on 8 laminagrams and on 3 was moderately en- 
larged. In all but one of these cases, the suprarenal 
gland was more sharply and more clearly delineated on 
the laminagram than on the simple film made after 
the air injection. In some instances the shadow of the 
suprarenal after insufflation could not be clearly de 
termined by the usual simple film examination but 
was very clearly outlined by the laminagraphic technic 
In two patients, the shadow of a large neoplasm 
of the suprarenal gland, later confirmed at operation, 
was clearly visible both on the simple film and on the 
laminagram. The author has found this procedure of 
particular value in the delineation of the normal supra- 
renal gland and in the determination of lesser enlarge- 
ments 


Bilateral Carcinoma of the Adrenal Cortex with 
Metastasis to the Iliac Bone. Mather Cleveland 
and Leila C. Knox. Arch Surg. 47: 192-202, August 
1943. 

A white man aged 57 complained of pain in the right 
hip for six months. General examination, including 

















310 


blood pressure estimation, was normal. There were 
no sexual abnormalities. A mass in the region of 
the right iliac crest was associated with x-ray evidence 
of bone destruction; the chest appeared clear. A pre- 
operative diagnosis of malignant tumor was made 
and an exploratory operation was undertaken. This 
lasted about twenty-five minutes. Two hours later 
the patient went into shock, which persisted until 
death on the second postoperative day. At autopsy 
bilateral carcinoma of the adrenal cortex, reticular 
type, with destruction of both adrenals and metastasis 
to the ilium and gluteal muscles was demonstrated. 

The first report of a case in some measure similar 
was in 1896 by Affleck and Leith (Edinburgh Hosp. 
Rep. 4: 278, 1896). Some confusion exists in the 
earlier case reports, as the frequency of metastasis to 
the adrenals from bronchial carcinomas was not 
originally recognized. Nevertheless, the authors found 
49 cases of adrenal carcinoma in the literature suitable 
for review. The distribution between the sexes is 
about even, and the incidence is highest in the fourth 
and fifth decades. Of the 49 recorded cases, only 5 
were bilateral, and in 4 of these one of the tumors may 
have been a secondary growth, leaving only one case 
closely resembling the authors’. Symptoms were 
highly variable. The biologic effects of the abnormal 
hormones were more common in women, often leading 
to a syndrome resembling that of Cushing’s pituitary 
basophilism with amenorrhea, obesity or loss of weight, 
and skin changes with hypertrichosis and striae. Poly- 
cythemia, hypertension, headaches, and masculinization 
may be present. In the male corresponding symptoms 
are less well defined. Skeletal changes, especially osteo- 
porosis, are common; the condition of the bones may 
resemble fibrocystic dysplasia. 

The prognosis of adrenal tumors is poor, but opera- 
tion may be successful if the ensuing adrenal insuffi- 
ciency is vigorously combated. Metastases are 
most commonly observed in the lungs, liver, and lymph 
nodes. Lewis G. Jacoss, M.D. 


THE SKELETAL SYSTEM 


Roentgenological Manifestations of Bone Repair. 
Healing of Fractures Without External Callus. Robert 
G. Vance and George M. Wyatt. Am. J. Surg. 59: 
404-407, February 1943. 

The physiological process of bone repair following 
fracture may be summarized briefly as: (1) hemorrhage 
in and about the fracture; (2) decalcification and re- 
sorption of devitalized bone; (3) ingrowth of granulation 
tissue about the fracture; (4) formation of osseous and, 
to a variable degree, cartilaginous matrix; (5) calcifi- 
cation and organization of this matrix to form bony 
union; (6) shaping of the new bone to its final contour. 

Roentgen examination can accurately demonstrate 
only the alterations in the amount and distribution of 
calcium in the region of the fracture. The other phases 
of bone repair can, however, be largely inferred from the 
roentgen appearance, with the understanding that the 
changes visible on the films are gross and lag consider- 
ably behind the histologic process. If serial roentgeno- 
grams are made, a decrease in the density of the frac- 
ture margins will be seen at about the tenth day. After 
two or three weeks, or sometimes earlier in children, 
calcification in the matrix surrounding the margins of 
the fracture may be observed. This fusiform calcifi- 
cation, or external callus, gives assurance that healing is 
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progressing normally. At the same time internal or 
intermediate callus is forming between the Margins of 
the fracture. This is not so clearly visible in the roent- 
genogram as external callus, due to the density of the 
adjacent bone and absence of a soft-tissue background. 

Fractures in any location may occasionally heal 
firmly and promptly without showing external callus 
roentgenographically, but such healing is the rule in 
fractures which lie within joint capsules. It also takes 
place frequently in fractures which extend into joint 
capsules even though part of the fracture lies outside 
of the capsule. It is, therefore, fallacious to assume 
that a fracture is of recent origin merely because no 
external callus is demonstrable. 

The recognition of healing without external callus is 
important for the following reasons: (1) If it is in- 
ferred that union is not taking place simply because no 
external callus is visible roentgenologically, the physi- 
cian and patient may become unduly discouraged. (2) 
If union without external callus is not recognized, im- 
mobilization may be employed over an unnecessarily 
long period, thereby increasing atrophy of bone and 
soft tissue. (3) Medicolegal testimony in which the 
age of a fracture is estimated by the absence of external 
callus only may be fallacious. 

The authors reviewed the films of 72 selected cases in 
which healing took place without external callus. They 
found that the first roentgen sign of healing was an in- 
crease in the density of the fracture line accompanied by 
a decrease in the sharpness of definition of the fracture 
margins. This change could be detected after an aver- 
age of four weeks, which is later than the average 
appearance of visible external callus. Further healing, 
following the initial increase in density, consisted of a 
gradual obliteration of the fracture line without forma- 
tion of new trabeculae to join those of the adjacent 
fragments. There is marked variation in the time re- 
quired for this process, ranging from eight weeks to 
eight months. The degree of separation of the frag- 
ments plays a very important role; the wider the separa- 
tion the longer the time necessary for complete healing. 

No conclusive explanation is given for the lack of ex- 
ternal callus within joint capsules, although an inhibi- 
tory action has been attributed to synovial fluid. 


Mono-Osteitic Paget’s Disease as a Clinical Entity: 
Roentgenologic Observations in 9 Cases. J. A. Groh. 
Am. J. Roentgenol. 50: 230-248, August 1943 

Nine cases of mono-osteitic Paget's disease are pre- 
sented to illustrate the localized character of the bone 
changes. Follow-up examinations seemed to prove 
that the mono-osteitic form of the disease does not 
change with time and become polyosteitic. The lesion 
is most often seen in the lumbar spine but may involve 
almost any bone. 

This study would seem to indicate that Paget’s dis- 
ease may be of two distinct types: the generalized or 
polyosteitic form and the localized or mono-osteitic, 
the latter not representing an early stage of the former. 

Diagnosis is dependent entirely upon roentgen ex- 
amination. Two basic types of change may be seen. 
In one the disease is characterized by a decrease 
in the number of trabeculae but those that remain are 
coarser, thicker, and softer than normal. Bones of 
this type tend to undergo bowing or collapse as a result 
of weight-bearing because of their increased softness. 
In the other type of Paget’s disease there is a generalized 
and extreme density throughout the involved bone. In 
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e this appearance is that of an “ivory vertebra,” 
withstand weight-bearing without 
L. W. Paut, M.D. 


the spin 
and the vertebrae 


collapse. 


March Fractures of the Lower Extremity. Report 
of a Case of March Fracture of a Cuneiform Bone. 
H. M. Childress. War Medicine. 4: 152 160, August 
1943. 

The author reviews the literature on march fracture 
and reports a case involving a cuneiform bone, in a 
soldier. This is the first instance of solitary march 
fracture of the cuneiform bone to be reported. 


Dupuytren’s Contracture as a Sequel to Coronary 
Artery Disease and Myocardial Infarction. Kenneth 
C. Kehl. Ann. Int. Med. 19: 213-223, August 1943. 

Six cases of Dupuytren’s contracture occurring as a 
sequel to coronary occlusion are recorded here. From 
a review of these cases, it appears that coronary oc- 
clusion acts in some obscure manner as the precipitating 
factor. Changes in the palms had not been noted in 
any instance before the onset of cardiac difficulty 

The palmar changes appear typical of Dupuytren’s 
contracture. A firm nodule in the palmar aponeurosis, 
most often in the ulnar area near the metacarpopha- 
langeal joint is the first finding. The process is slowly 
progressive, gradually extending to involve the entire 
palmar fascia but allowing the tendons to escape. The 
consequent fibrosis, contracture of underlying fascia, 
and loss of subcutaneous fat cause the skin to appear 
thickened, hard, and closely adherent. Frequently the 
contracture becomes bilateral. Permanent flexion of 
one or more fingers occurs in the advanced stages. No 
evidence of regression was noted in any of these six re- 
ported cases. In five instances, other symptoms and 
signs were referable to the hands: pain, stiffness, swell- 
ing, livid discoloration, numbness, tingling, and cold- 
ness. 

The relation of the time of the coronary incident to 
the onset of palmar changes was variable. In four 
cases, the interval varied from three to eleven months. 
In two it could not be determined. 

No history was obtained in any of the cases to sup- 
port the theory of an hereditary factor. In three in- 
stances, the occupation was such as to eliminate the 

consideration of trauma. 

It is now generally believed that irritation of the 
sympathetic ganglia precipitates peripheral dystro- 
phies. The associated paresthesias and color changes 
in the author’s series indicate that the sympathetic 
nervous system plays arole. Attention is called to the 
close association of Raynaud’s disease and Dupuytren’s 
contracture. STEPHEN N. TaGer, M.D. 


GYNECOLOGY AND OBSTETRICS 


Roentgen Pelvimetry: A Commeutary. H. Thoms. 
Surg., Gynec. & Obst. 77: 153-156, August 1943. 

The author recommends routine roentgen pelvic 
surveys of all primigravid women to demonstrate the 
presence of anomalies and variations, furnish data for 
accurate measurements of the pelvic canal, and as a 
means of study of the pelvic contours. Such a survey, 
if made a part of the prenatal record, would furnish an 
accumulation of data for further study of the subject of 
pelvic variations. The responsibility for interpreting 
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the films belongs definitely to the obstetrician; suffi- 
cient data have already accumulated to furnish him 
with knowledge sufficient to evaluate the findings 
properly. 

Two standard views should be taken at a distance of 
36 inches—a view of the pelvic inlet and a lateral view. 
The inlet view is obtained with the patient in a semi- 
recumbent attitude with a back rest, the target being 
centered 6 cm. posterior to the upper border of the 
symphysis. To keep the inlet parallel to the film the 
vertical distance from table top to a point 1.5 cm. below 
the upper border of the symphysis anteriorly is made 
equal to the vertical distance from table top to the 
interspace between the 4th and 5th lumbar vertebrae 
posteriorly. The lateral view is made with the patient 
standing, the target being centered on the upper edge of 
the acetabulum. The scale of an isometric rule is pro- 
jected on each film for correction of distortion, a second 
exposure being necessary in the inlet view. These two 
exposures permit two-dimensional study of all signifi- 
cant portions of the pelvis. Pelvic outlet films are 
omitted because direct measurements and contour 
study by palpation are easy and adequate. 

The cost of the survey is relatively low, 20 minutes of 
time and one 8 X 10 and one 11 X 14 film being suffi- 
cient. 

In the experience of the author routine pelvimetry 
has definitely reduced the incidence of operative inter- 
ference and of forceps and manipulation in deliveries. 
By furnishing forehand knowledge of available pelvic 
space, it has placed all operative procedures on a 
sounder basis. DE WAYNE TOWNSEND, M.D. 


Value of Pelvioradiography in the Management of 
Dystocia. Arthur Weinberg and Samuel J. Scadron. 
Am. J. Obst. & Gynec. 46: 245-254, August 1943. 

The authors introduce their study of pelviradiog- 
raphy in the management of dystocia by reference toa 
series of 350 consecutive cases studied between 1936 
and 1938, in which roentgen pelvimetry (10 days before 
term) was shown to be definitely superior to clinical 
pelvimetry—an accuracy of 84.1 per cent being at- 
tained in the diagnosis of contracted pelvis and 97.0 
per cent in the estimation of ample pelvis. 

The series furnishing the basis of the present study 
numbered 280 cases, in all of which there was some 
reason to fear dystocia. Pelviradiography was done 
at term or early in labor by a combined technic, in- 
cluding the best features of various methods of roent- 
gen pelvimetry, pelvicephalometry, and determina- 
tion of the pelvic architecture. This procedure calls 
for five films. 

“An anteroposterior film is studied for presentation, 
position, number, attitude, size, and maturity of the 
fetus. The interspinous diameter and the circum- 
ference of the skull are measured. On the lateral view 
the anteroposterior diameter of the inlet and circum- 
ference of the skull are measured. These four measure- 
ments are corrected for distortion and converted into 
volumetric equivalents for comparison by the Ball 
nomogram. In addition, the true conjugate, posterio1 
sagittal of the midpelvis and outlet, pubotuberous diam- 
eter, and depth of the pelvic axis are determined by 
the Thoms isometric scale. 

“A pair of stereoscopic pelvic inlet films are taken 
with the lumbosacral angle raised, and studied in the 
precision stereoscope built by Dr. Myron Schwarz- 
child, for the determination of pelvic architecture, fetal 
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pelvic relationships, and to check the anteroposterior 
and greatest transverse diameter of the inlet measure- 
ments. A 45-degree angle anteroposterior film is 
taken for the study of the subpubic angle, side walls, 
sacrum, and ischial spines.” 

The cases were classified in four groups—no dis- 
proportion, borderline, relative, and absolute dispro- 
portion—and the outlook was good, fair, guarded, and 
poor, respectively. The radiologic prognosis proved 
to be correct in 97.8 per cent of the cases. Its con- 
servative influence is demonstrated by the fact that 
only 114 or 40 per cent of the patients required opera- 
tive delivery. The percentage of stillbirths in the 
series was 5.3 per cent, but the authors believe this 
would have been decreased by half if the radiologist’s 
advice had been followed in every instance. 

Android and platypelloid pelves were frequently 
found among the cases in which a poor prognosis was 
given. The anthropoid pelves were all given a favor- 
able prognosis, and subsequent events proved this 
confidence justified. The gynecoid pelvis was the 
most difficult to evaluate correctly and the size of the 
pelvis was often the chief guide. There was an increase 
in operative deliveries in the following order: anthro- 
poid, gynecoid, platypelloid, and android. 


Precision Method of Cephalometry and Pelvimetry. 
Paul Cave. Brit. M. J.2: 196-198, Aug. 14. 1943. 

The author introduces a new method of determining 
the diameter of a given structure by x-ray which in 
several respects is simpler and less expensive than most 
procedures now employed in pelvimetry and cephalom- 
etry. The principle involved is based on the varia- 
tions in size of images of the same body projected onto 
an x-ray film at two different distances. The technic 
calls for film-target distances of 60 and 30 inches, re- 
spectively. The exposures should be made on differ- 
ent films for clarity of detail. The data employed 
in each case consist of the two focal distances, the 
sizes of the respective images on the films, and the 
distance of the object—fetal head or maternal pelvis 
from the film, this last being determined by triangula- 
tion, as is the fetal or pelvic diameter. Calculations 
are based on two formulae presented by the author. 

It is stated that this form of pelvimetry requires no 
formal accessory apparatus and that the position of 
the patient on the table may vary in each case without 
altering the accuracy of the measurement. The same 
method may be used to compute the size of masses 
encountered outside of the field of obstetrics. 

Q. B. Coray, M.D. 


THE GENITO-URINARY TRACT 


Some Radiologic Findings and Anatomo-Pathological 
Results of Experimental Renal Trauma. Armando 
Trabucco. J. Urol. 49: 601-617, May 1943. 

In an experimental study of renal trauma in dogs, 
kidney injury was produced, under ether anesthesia, 
by direct contusion, firearms, and direct sectioning of 
the kidney with a knife. In some of the animals, 
following injury produced by contusion and firearms, 
no attempt was made to repair the injured kidney; 
in others the kidney was repaired with all the resources 
in actual use. Following the third type of trauma, the 
kidney was sometimes not sutured, in spite of hemor- 
rhage; at other times it was repaired by one of the usual 
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methods—direct or subcapsular repair, interposition of 
fat or muscle, or simple suturing. 

Roentgenograms were made immediately after 
traumatism was produced (or at most an hour later) 
and thereafter at intervals of 24 hours, 48 hours, a few 
days, and several months. Comparison was made with 
the opposite, untraumatized side. Excretory radiog- 
raphy was done with pielofanina, uroselectan, and 
perabrodil. 

From his observations, the author concludes: 

(1) When the roentgenogram is taken immediately 
after the injury, elimination of the opaque substance is 
assured. Urograms taken on subsequent days show 
diminution of the shadow by degrees, with a maximum 
diminution from the fifteenth to the thirtieth day after 
traumatism. Thereafter, the kidney may gradually 
recover normal or relatively normal function, especially 
when it has not been extensively injured or become in- 
fected, or there may be absolute lack of elimination of 
the opaque substance due to replacement of the greater 
part of the renal parenchyma by scar tissue. 

(2) When trauma has not affected the capsule, the 
kidney will usually be found in its right position. When 
injury is very severe, however, roentgenograms taken 
at a distance are unsatisfactory, no shadow of the 
kidney being observed at all in some cases. Preserva- 
tion of the capsule proper is of great importance in 
maintaining the shape of the organ and is essential for 
observation of the nephrogram within the kidney out- 
line. When the capsule is ruptured through crushing or 
incision, the opaque substance may filter out of the 
urinary tract, and there will then be seen a marked 
extravasation of the liquid in the lumbar fossa on the 
side corresponding to the injured kidney. 

(3) When trauma is not severe, operative inter- 
ference is not advisable. When surgical intervention 
is required, extirpation of the injured organ is prefer- 
able to repair, since this latter procedure will eventualiy 
result in sclerosis. 

(4) The most serious injuries are those caused by 
firearms, especially lead bullets. 

The anatomo-pathological observations following 
renal trauma are more briefly reported. The lesions 
produced are classified as ‘‘proximity”’ lesions, glomeru- 
lar, tubular, vascular, and interstitial lesions. 


Ureteral Ectopia: Report of a Rare Case of Ectopic 
Ureter Opening in the Uterus and a Review of the 
Literature. Benjamin S. Abeshouse. Urol. & Cutan. 
Rev. 47: 447-465, August 1943. 

Ectopic ureter opening into the uterus is a rare 
anomaly, only 5 cases with adequate details, including 
the author’s, having been reported in the literature. It 
may be the result of (a) a severe developmental upset, 
with an early abnormal fusion of the wolffian duct 
with the miillerian ducts, or (b) the opening of the 
ureter into Gartner’s duct, the persistent remnant of 
the wolffian duct in the female, which subsequently 
becomes dilated and finally ruptures into the cervix or 
vagina. The former variety is accompanied by other 
severe abnormalities in the genito-urinary tract and is 
usually incompatible with life, as it occurs in non-viable 
fetuses, monstrosities, or in children who die in early 
infancy. The latter variety explains the type of clini- 
cal case seen in the young or adult female. 

In the female the outstanding symptom of ectopic 
ureter is urinary incontinence, present from birth. 
It is both diurnal and nocturnal; it is independent of 
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riodic acts of urination and bears no relation 
to posture. In the male incontinence is absent because 
the ectopic orifice is invariably above the external 
urinary sphincter, and the predominant symptoms are 
those of urinary infection. 

The diagnosis of ureteral ectopia depends upon a 
carefully taken history, thorough physical examination, 
especially of the genitalia, cystoscopy, retrograde and 
intravenous pyelography, and excretory dye tests. 
Treatment is surgical, the type of surgery depending 
on the location of the ectopic orifice, the pathological 
condition of the ectopic ureter and its renal com- 
ponent, and the type of kidney, i.e., normal kidney, 
double kidney, horseshoe kidney, congenital solitary 
kidney. The chief aim is to eliminate the incontinence 
or infection. Radical surgery is indicated in the pres- 
ence of dilatation and infection in the ectopic ureter and 
its renal segment. 

The author reports a case in a female thirteen months 
old. Autopsy revealed an ectopic ureter opening into 
the uterus, a sigmoid kidney, and a vesicovaginal 
fistula. 

A thorough review of the embryological development 
of the genito-urinary system is included. 

Maurice D. Sacus, M.D. 


normal pe 


Urethrograms in Urethral Strictures: Valuable Aid 
in Determining Type of Treatment. George C. 
Prather. J. Urol. 49: 482-487, March 1943. 

Urethrography has been found by the author to be 
of great value in the study of urethral strictures. 
Opinions differ as to whether a watery solution or an 
oily substance should be used for this procedure. The 
author has used only lipiodol or iodochloral for the 
urethral injections, warming the fluid slightly to give 
the correct viscosity. Excellent films have been ob- 
tained and no complications have occurred. 

Slow but constant injection during the time of the 
X-ray exposure to insure filling of the whole urethra is 
necessary for satisfactory films. A 20-c.c. or 30-c.c. 
glass syringe with a rubber acorn-type urethral tip is 
used, the medium being injected manually without 
manometric pressure control. Brodny has devised an 
instrument which, when attached to the syringe men- 
tioned above, prevents x-ray exposure of the in- 
jector’s hand and inhibits leakage of oil externally be- 
tween the acorn tip and external meatus. To avoid 
skin damage to the operator’s hand, this attachment 
should be used. 

Both anterior-posterior and oblique positions are 
recommended for the study of urethral strictures. 

The diagnosis of stricture can usually be made by 
calibration of the urethra with instruments, but this 
fails to demonstrate the exact position of the stricture 
if located toward the deep bulbous or membranous 
urethra, the length of the strictured area, any asso- 
ciated urethral lesions, or the anatomical condition of 
the urethra proximal to the stricture. With urethrog- 
raphy it should be possible to locate the stricture 
precisely, determine its length and approximate caliber, 
discover associated pathological changes, and indirectly 
visualize the urethra proximal to the area of obstruc- 
tion. With this information, a decision can be reached 
as to whether to proceed or continue with dilatation, 
attempt internal urethrotomy, prepare for external 
urethrotomy, or use a combined suprapubic and peri- 
neal approach. 

Numerous urethrograms are presented, showing both 
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the traumatic and inflammatory types of stricture and 
demonstrating various degrees of obstruction. 


Retrograde Seminal Vesiculography. Fernan Gon- 
zales-Iman. J. Urol. 49: 618-627, May 1943. 

The symptoms of seminal vesiculitis are difficult to 
differentiate from those produced by prostatic, epididy- 
mal, or renal conditions. Diagnosis is based upon 
(1) the history of symptoms, (2) physical examination 
particularly rectal palpation—and (3) seminal vesiculog- 
raphy. 

Preliminary preparation for vesiculography consists 
in dilatation of the urethra with sounds to the maximal 
capacity, prostatic massage, and application of phenol- 
glycerine (50 per cent) to the posterior urethra through 
the urethroscope. ‘‘Urethroscopy is greatly facilitated 
by use of the Peterson holder. After localization of the 
base of the verumontanum, the holder is fixed in posi- 
tion, keeping the instrument steady; the water is 
stopped; the telescope removed, and the remaining 
water in the sheath of the instrument is aspirated and 
phenol-glycerine applied with a cotton applicator. 
Some water is run in, and, by closure of the upper end 
of the sheath, the remaining phenol is washed into the 
bladder .... After a few urethroscopic treatments 
varying from 2 to 6—the urethra is usually fairly 
clear and ready for vesiculography.”’ 

Retrograde vesiculography, when preceded by the 
above described preparation of the urethra, is success- 
ful in 98 out of 100 cases. The technic of catheteri- 
zation of the ejaculatory ducts is very important. 
The catheter must follow the anatomical contours of 
the ducts. A gold tip, attached to the ordinary woven 
silk catheter (devised by Peterson), is employed 
routinely. ‘“‘The curved tip of the catheter in a few 
seconds can be introduced several millimeters into the 
ejaculatory duct by twisting the catheter and simul- 
taneously rotating the telescope. The holder is then 
loosened and the urethroscope elevated to a 40 to 60- 
degree angle, as required. Under direct vision, the 
tip of the catheter is directed downward and inward 
into the ejaculatory duct; then, by slow twisting and 
gentle pushing, the tip is directed downward and out- 
ward. When properly engaged in the ejaculatory duct, 
it passes outward with ease when no inflammation or 
stricture is present .... When the catheter is in place 
1to3 c.c. of diodrast (35 per cent) is injected slowly with 
an ordinary syringe.”’ 

With vesiculography, the different types of vesiculitis 

catarrhal, interstitial, and mixed—can be differ- 
entiated. 

The author quotes Peterson’s description of the 
pathological types of vesicles, as delineated by the 
vesiculogram (J. Urol. 39: 662, 1938). 

(1) Catarrhal type. In early cases, the gland is dis- 
tended with purulent or mucopurulent material, 
reducing the vesico-ampullar space; a certain number 
of convolutions may remain preserved. In the inter- 
mediate form there is dilatation of the distal half with 
the terminal portion raised to or above the level of the 
vas. In the late stage, there is dilatation of the entire 
gland and straightening of the convolutions, causing the 
gland to resemble a tortuous hydroureter. ; 

(2) Interstitial type. In the early stage there are a 
few circular or spiral convolutions, with localized 
distention and beginning obliteration of the lumina. 
In the intermediate stage there are narrow tubular 
shadows with shallow, wavy convolutions; in the late 
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stage, a few irregular cavities which may appear to be 
completely detached. 

(3) Partial dilatation of a typical interstitial gland, 
with stricture or angulation of the ejaculatory or 
seminal duct, causing distention, is usually seen. 

A number of vesiculograms are reproduced. 


VENOGRAPHY 


Venography of Lower Extremity: A New Technic 
Preliminary Report. Emile Zax. Am. J. Surg. 59: 
551-553, March 1943. 

A venogram taken to demonstrate the deep veins of 
a normal extremity unexpectedly showed what might 
be interpreted as a blockage of the popliteo-femoral 
vein. The most likely explanation was that in this 
case there was less resistance to the flow of the in- 
jected solution in the great saphenous than in the 
small saphenous vein, causing the solution to go into 
the saphena magna through the communicating veins of 
the distal leg. To obviate such an occurrence when 
deep vein blockage is suspected and also to do away 
with the necessity of cutting down on the small saphe- 
nous vein, the author devised an apparatus to be 
placed at the knee, consisting of two blocks of wood, 
each 6 X 6 X 0.5 in., well padded with felt and con- 
nected by two iron bars 8 in. in length and threaded for 
3 in. ateachend. This is slipped over the leg until the 
anterior bar is at the midpatella region and then 
tightened, compressing the great saphenous vein at 
the medial side of the knee but not the small saphenous 
vein in the popliteal area. Diodrast injected in any 
vein of the foot or ankle region should have to pass this 
area by going through the deep veins or the small 
saphenous vein. If the deep vein should be blocked due 
to a pathological process, a detour around the com- 
pressed area of the saphena magna or a failure of the 
dye to go farther should be expected. 


Thrombosis of the Subclavian and Axillary Veins. 
Report of 46 Cases. James R. Veal and Hugh H. 
Hussey. Am. Heart J. 25: 355-369, March 1943. 

The data obtained from a study of 46 cases of throm- 
bosis of the subclavian and axillary veins, observed by 
the authors during the past five years, are presented. 
In 16 cases the thrombosis occurred as a complication 
of heart failure, in 10 it was the result of effort or 
trauma, in 18 it was secondary to neoplasm, and in 
2 it resulted from scar formation in the axilla. The 
authors discuss the general symptomatology and point 
out the variations peculiar to each of the main etiologic 
groups. The importance of measuring the venous 
pressure locally during exercise of the hand, as well as 
at rest, isemphasized. Venography is considered to be 


of value in confirming the diagnosis and ascertainin 
the location of the venous obstruction and the pon. 
of collateral circulation. Suggestions for treatment are 
also given. 


An Apparent Causal Mechanism of Primary Throm- 
bosis of the Axillary and Subclavian Veins. John J 
Sampson. Am. Heart J. 25: 313-327, March 1943. 

Thrombosis of the axillary and subclavian veins may 
be caused by infection of regions adjacent to, or drained 
by, these veins, by invasion or compression by neo- 
plastic tissue, by direct external trauma, or by some un- 
known mechanism related to forceful or sustained mo- 
tion of the shoulder girdle or arm on the affected side 
The diagnostic term, primary or effort thrombosis, js 
applied to the cases that fall into the last group. 

The types of precipitating effort are classified by the 
author as follows: (1) no unusual effort or motion 
(2) lifting of heavy weights, (3) long sustained and 
moderately vigorous activity involving the arm or 
arms and shoulder girdle, (4) minimal effort involving 
frequent or sustained elevation of the arms over the 
head. 

The author presents five cases of primary thrombosis 
of tiie axillary and subclavian veins: one case is 
classified as Type 1, one as Type 2, two as Type 3, 
and one as Type | or 3. 

The various hypotheses concerning the pathogenesis 
of primary thrombosis are summarized. The author 
refers to a previous paper (Sampson, Saunders, and 
Capp: Am. Heart J. 19: 292, 1940), in which the 
theory is presented that compression of the subclavian 
vein, resulting in thrombosis, often may be caused by 
a posterior and cephalad rotation of the clavicle that 
narrows the space between the subclavius muscle and 
the superior margin of the inner third of the first rib 
through which the vein passes. This position of the 
clavicles may result from upward or backward motion 
of the shoulder girdle without abduction of the arm 
Roentgenograms in two cases, taken with the aid of a 
diodrast solution, are presented to confirm this hy- 
pothesis. 

The possibility should be considered, the author 
believes, that the disease in all four classifications of 
activity may have resulted from a predisposing ana- 
tomic configuration of the clavicles and first ribs 
posteriorly directed clavicles and broad, horizontally 
curving ribs. Hypertrophy of the subclavius muscles 
may be a contributing factor. In two of the cases 
reported the characteristic rib and clavicle relations 
were demonstrated by physical examination and 
roentgenographic studies. The chest roentgenograms 
were taken in the routine manner, having the patient 
extend his arms forward around the cassette, which 
tends to throw the shoulders forward. 


RADIOTHERAPY 


MALIGNANT NEOPLASMS 


Trauma and Malignancy. William J. Carson. 
Am. J. Surg. 59: 420-428, February 1943. 

The author reviews the literature on the relationship 
of trauma to malignant lesions and reports two cases 
of sarcoma which fulfill the postulate of Segond (Assoc. 
franc. d. chir. 20: 745, 1907) as due to single trauma. 

One patient, a woman aged 64, severely injured her 


right hand and forearm in a washing machine wringer: 
A few months later a tumor appeared on the back of the 
right wrist. This was excised and diagnosed histo- 
logically as fibrosarcoma. The patient received six 
x-ray treatments, followed by radical excision and fur- 
ther x-ray therapy. Upon recurrence of the tumor, 
the arm was amputated 3 cm. above the epicondylus 
lateralis humeri and deep x-ray therapy was given. 
Death occurred approximately two years after the in- 





















ning 
tent 
are 


om- 
n J. 
3. 

nay 
ned 
1€0- 
un- 
mo- 
ide 


, is 


the 
ion, 
and 

or 
ring 
the 


SIs 
hor 
and 
the 
jan 


hat 
and 
rib 
the 
ion 


er: 








> 











Vol. 42 


jury. The anatomical diagnosis: was fibrosarcoma 
of the right forearm with metastasis to the right 
axilla, pleura (bilateral), and hilar lymph nodes. 

The second patient, a man of 60, struck his right 
femur against a fire hydrant. Three years afterward 
roentgen examination showed a tumor of the lower end 
of the bone. Biopsy led to a diagnosis of fibrosar- 
coma. A hip joint disarticulation was performed. 
Deep x-ray therapy was refused. At the time of the 
report, there was no evidence of recurrence. 

The ‘Malignant’ Hemangioma. Louis T. Byars. 
Surg., Gynec. & Obst. 77: 193-198, August 1943. 

Hemangiomas may vary in severity from small red- 
dish blotches and port-wine stains to venous engorge- 

ments and arterial angiomas which tend to grow and 
invade local tissues. Spontaneous cure is not to be 
expected, but growth of the benign types is usually 
slow. The arterial hemangioma, because of its ten- 
dency to grow, invade, and destroy, may be considered 
as “malignant” in type, and its occasional rapidity 
of growth, coupled with destruction of vital parts and 
deformity of features, makes early and active treatment 
necessary. 

The port-win: stain involves the entire thickness of 
the skin, and grows only as the child grows. Radia- 
tion is usually ineffective, and adequate treatment con- 
sists of replacement of the involved skin throughout its 
whole depth. It is often best to recommend the use of 
cosmetics rather than more radical measures. 

The venous angioma is slow in growth. It consists of 
large channels filled with venous blood. Treatment is 
surgical, by excision or by multiple injections of a 
sclerosing solution. Occasionally the interstitial use 
of radon is helpful. 

The arterial angioma may be treated by excision or, 
if small, by destruction with the cautery _If the lesions 
are spotty and limited to the skin, satisfactory results 
may be secured by freezing with carbon dioxide ice. 
In cases involving the subcutaneous tissue as well as 
the skin, if the lesion is relatively shallow, the author 
suggests that the use of surface radium radiation may 
prove satisfactory. Recurrences are most often found 
around the supplying arteries of the deeper exten- 
sions, and these deeper areas, which need the most 
intense treatment, get the least from surface irradiation. 
In such cases the surface may be damaged by radia- 
tion which is, nevertheless, inadequate to control the 
lesions in the depths. In these more malignant arterial 
angiomas, interstitial implantation of radon seeds is 
most effective. In cases where size and location of the 
growth make surgical removal impossible or inadvisable, 
interstitial irradiation is the method of choice. Deep 
extensions of the growth can be eradicated in this way 
with minimal injury to adjacent structures. 

The author's technic includes the use of hollow 
needles fitted with a plunger, for introducing and plac- 
ing the tiny seeds in the tissues. Adequate and equal 
radiation to all parts of the growth is desirable, includ- 
ing the deep ramifications. The seeds are placed so 
that one cubic centimeter is affected by each or, if the 
eyelid is involved, one per square centimeter. They 
must be placed at a safe depth from the surface of the 
skin or mucous membrane, from the lens or cornea, and 
from growing points of bone or cartilage. The dosage 
for arterial hemangiomas, if near the eyes or nose, is 
usually 0.25 millicurie per seed; but when delicate or- 
gans are not involved and there is greater volume of 
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growth, 0.50 millicurie per seed is desirable. It is 
advisable to undertreat rather than overtreat an area; 
a second application can be made later if advisable. 

Complications to be considered include (a) ulceration 
of the tumor, which may occur even in untreated cases; 
(+) infected thrombi; (c) secondary deformity, usually 
caused by overdosage; (d) recurrence, which may call 
for reapplication of seeds, surface irradiation, or ex- 
cision; (¢) an occasional poor appearance, such as a 
deformed feature or area of baldness, which may re- 
quire surgical repair. The gold seeds themselves are 
left in situ unless close to the skin surface where they 
may be visible 

The time of response is usually one week, followed by 
speedy recession of the growth for two weeks longer, 
and after this a slow, progressive improvement ex- 
tending over six months to a year. Photographs of 
lesions are included. DE WayNe TowNsenp, M.D. 


Good Result in Radium Treatment of an Extensive 
Cavernous Hemangioma. W. Lutz. Schweiz. med 
Wehnschr. 73: 902-903, July 17, 1943. 

A child born March 28, 1936, was seen the following 
November because of an extensive cavernous heman- 
gioma involving the right neck and cheek and the entire 
lower lip. Since surgery was impractical, irradiation 
was undertaken. Two radium plaques were used; one 
was square, 3 cm. in length, and contained 34.8 mg. of 
radium (3.8 mg. per sq. cm.); the other was round, 
1.8 cm. in diameter, and contained 18.7 mg. of radium 
(7.2 mg. per sq.cm.). Four treatment series were given: 

(1) Nov. 6-10, 1936: Four areas on cheek and neck 
were treated with the square and 5 with the round ap 
plicator; 1 area on the lip with each applicator 

(2) Feb. 9-10, 1937: Four areas on cheek and neck 
treated with the square, 3 with the round applicator; 
1 area on the lip with the square applicator. 

(3) May 10-12, 1937: Six areas on face and neck 
treated with the square, 8 with the round applicator; 
1 area on lower lip with square applicator. 

(4) Sept. 23-24, 1937: Five areas on cheek and 
neck treated with square, 2 with round applicator; 
3 areas on lower lip with round applicator. 

The treatment time for each area was from two to two 
and a half hours; at no time was any reaction ob- 
served. 

Observation on June 11, 1938, showed excellent re- 
gression but slight skin atrophy and some telangiectasia. 
The author feels that the use of smaller doses and wider 
spacing of doses might have led to an even better result. 

Lewis G. Jacoss, M.D. 


Roentgen Rays in the Treatment of Malignant 
Tumors of the Kidney in Adults. H. Dabney Kerr 
and Robert L. Stephens. Am. J. Roentgenol. 50: 
204-206, August 1943. 

The results of roentgen treatment in 37 adult patients 
with malignant tumors of the kidney, treated during 
the ten-year period between 1927 and 1937, are re- 
ported. All patients were traced and those now living 
have been observed from 60 to 120 months. Of the 12 
surviving patients (31.6 per cent of the total), 8 had 
preoperative roentgen irradiation. The remainder 
received irradiation after nephrectomy or roentgen 
therapy alone. While the number of cases is small, it 
appears that in those that are operable, preoperative 
roentgen therapy improves the prognosis while post- 
operative therapy apparently has nothing more to 
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offer than surgical removal without irradiation. Roent- 
gen irradiation also makes nephrectomy easier by de- 
creasing the bleeding at operation. 

L. W. Pau, M.D. 


Seminoma of the Testis from the Standpoint of 
Roentgen Treatment. Leo A. Nash and Eugene T. 
Leddy. Am. J. Roentgenol. 50: 162-196, August 1943. 

The literature on the subject of seminoma of the 
testis is confusing, chiefly because of differences of 
opinion as to the exact nature of this tumor. Some 
believe that all malignant tumors of the germinal 
epithelium of the testis are related but produce varying 
pathologic manifestations, and thus, in turn, different 
histopathologic appearances. Others believe that 
seminoma of the testis is a separate entity. A number 
of classifications of testicular tumors have been offered 
and these are listed in tabular form, in order to clarify 
the terminology used. 

After discussing at length some aspects of this 
problem as found in the literature, the authors report 
their experiences in 103 proved cases of seminoma of 
the testis seen at the Mayo Clinic. The results of their 
study seemed to indicate that there are no clinical 
features that may be considered typical for this tumor. 
The only certain diagnostic procedure for the establish- 
ment of its presence is the demonstration of the 
characteristic histopathologic structure of the tumor 
by microscopic examination of excised tissue. Semi- 
noma of the testis is the commonest type of testicular 
tumor, and histopathologically it is a definite entity. 
In the authors’ opinion, it is a highly undifferentiated 
adenocarcinoma. A review of the published works on 
analysis of the urine for gonadotropic substances in- 
dicates that such analysis does not offer definite aid in 
the diagnosis or management of a given case of semi- 
noma. 

In the treatment of these tumors, roentgen therapy 
has assumed a position of primary importance. Thus, 
in the authors’ series of 103 cases the usual treatment 
consisted in primary orchidectomy followed by roent- 
gen irradiation. For results of treatment, reference 
is made to two other reports of testicular neoplasms 
from the Mayo Clinic (Cabot and Berkson: New 
England J. Med. 220: 192, 1939, and Leddy and 
Desjardins: Radiology 31: 293, 1938). Cabot and 
Berkson’s figures show that of all patients who had 
seminomas and who received roentgen therapy, 71.1 
per cent lived five or more years. For those who did 
not receive roentgen therapy, the survival rate was 
58.8 per cent for the same length of time. Other types 
of testicular tumors did not reveal such good results. 

In approximately half of the authors’ series, there 
was evidence of metastasis at the time of examination. 
The most common site of secondary involvement was 
the abdominal aortic group of lymph nodes. In- 
volvement of the inguinal nodes was next in frequency. 
In only two of the 103 cases were the lungs involved at 
the time of the first examination. 

Roentgen therapy, as employed by the authors, con- 
sisted usually in the administration of a single dose of 
540 r to each of four anterior abdominal fields and four 
corresponding posterior fields. In addition the medias- 
tinum and the left supraclavicular space were irradiated 
routinely. One or two fields were treated daily, de- 
pending on the patient’s tolerance. The course of 
treatment was repeated in one month and occasionally 
after the second month. Moderate voltages (130-140 
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kv.) were used. Seminoma of the testis is one of the 
most, if not the most, radiosensitive tumor. In this 
respect it differs from other testicular tumors and this 
fact is additional evidence for placing it in a separate 
group. 
A bibliography of 109 references is appended. 
L. W. Paut, M.D. 


Results of Roentgen Therapy for Metastatic Neo- 
plasms. W. G. Deucher. Am. J. Roentgenol. 50: 
197-203, August 1943. 

A study of 432 cases with distant metastases from 
malignant tumors is reported from the University of 
Zurich, Switzerland. The study was undertaken to 
compare the fate of patients who had been given roent- 
gen treatment for metastases with the fate of those 
who had not received such treatment. The majority 
of the metastatic lesions occurred in the bones and 
lungs. The fractional method of roentgen therapy 
was employed, using 180 kv. with dosages of 240 r 
measured in air daily for ten to thirteen doses. Skin 
metastases were frequently treated with a single massive 
dose of 1,250 r. 

The statistical observations are presented in the 
form of tables. A review of this material leads to the 
following conclusions: (1) Cases that must be given 
roentgen treatment include those with metastasis to 
the bones from tumors of glandular organs, metastasis 
to the lungs from seminoma, and hilar metastases from 
malignant struma of the Langhans type. (2) Cases 
likely to benefit considerably from roentgen treatment 
are those with bone metastases, except as mentioned 
later, solitary metastases in the lungs, carcinomatous 
pleurisies, and skin metastases. (3) Cases not likely 
to improve much after roentgen therapy include multi- 
ple metastases in the lungs, except those that are ob- 
viously radiosensitive, all bone metastases from tumors 
of the pharyngeal region and of the lungs, or from 
melanomas, and all metastases in other organs except 
the lungs, bones, or skin. Local palliation can be 
brought about in 70 per cent of the cases treated. The 
duration of life is generally longer for the treated cases, 
and only in this group do survival periods of more than 
three years occur. L. W. Paut, M.D 


Lymphogranulomatosis and Tuberculosis. André 
Grosjean. Schweiz. med. Wehnschr. 73: 891-893, 
July 17, 1943. 

Lymphogranulomatosis is a condition which has 
caused the expenditure of much ink. It is usually con- 
sidered a chronic inflammatory process of infectious 
origin, but the course of the disease, its evolution, and 
its response to x-ray leave many ‘‘buts’ attached to 
this view. Among other considerations, it is not scien- 
tifically possible to deny absolutely a relationship be- 
tween lymphogranulomatosis and tuberculosis. A 
case is reported which raises numerous interesting ques- 
tions along this line. 

A soldier of 22 noticed a lump in the right side of the 
neck. Both the military and family doctors advised 
the use of iodine-containing ointments, but these were 
ineffectual. After eight months a surgeon excised the 
lump and a pathological diagnosis of Hodgkin’s disease 
was made. There was a recurrence in two months 
Physical examination at this time was normal except 
for three lymph nodes enlarged to about the size of an 
almond: two in the neck and one in the supraclavicular 
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fossa. Radiation was administered to three fields— 
right anterior, right posterior, and left lateral—with 
200 kv. and 0.5 mm. copper and 1 mm. aluminum filter. 
In a month a total dose of 3,100 r was administered to 
the two right fields, and 1,800 r to the left. A film of 
the chest, made toward the end of this series, showed an 
enlarged left hilar node, which was treated through 
four portals with the same physical factors, 2,400 r 
being given each portal at the rate of 200 ra day be- 
tween April 30 and June 25. This led to the disap- 
pearance of the node. The patient followed a downhill 
course, and pulmonary signs led to a diagnosis of pneu- 
monia in the right base. This failed to respond, even 
temporarily, to the usual treatment. The sputum con- 
tained gram-positive and gram-negative streptococci, 
but no tubercle bacilli. Death occurred four weeks after 
the conclusion of irradiation. At necropsy the basal 
pneumonia was found to be tuberculous, with a caseated 
right hilar node and miliary tuberculosis of the liver and 
spleen. These findings raise the following questions: 

(1) Was the original disease tuberculosis rather than 
lymphogranulomatosis? 

(2) Was there present an active or latent tubercu- 
losis, and should its demonstration have modified the 
treatment? 

(3) Is there a relationship between lymphogranulo- 
matosis and tuberculosis from a nosologic standpoint? 

To the first question, the histologic examination 
(made by Professor Wegelin) would seem to be a con- 
clusive answer. 

As to the second question, the possibility that the 
left hilar node was tuberculous seems remote; even if 
the original film cannot be considered conclusive, the 
disappearance following irradiation is strong presump- 
tive evidence. Moreover, the caseated node found at 
necropsy was on the right. The probability that a la- 
tent undiagnosed primary complex on the right was 
activated by the heavy irradiation seems the most 
logical in the present state of our knowledge. This puts 
another burden on the radiologist, who must avoid 
treatment of such foci. 

As to the third question, no definite evidence to 
prove or disprove a relationship between tuberculosis 
and lymphogranulomatosis has been presented. Lym- 
phogranulomatosis seems more akin to Boeck’s sarcoid 
than to tuberculosis, having with the former the com- 
mon factor of anergy. But since Boeck’s sarcoid is 
often considered a form of tuberculosis, this does not 
negate a relationship. One striking fact is the decreas- 
ing order of radiosensitivity in leukemia, reticulo- 
endothelial sarcoma, lymphogranulomatosis, Boeck’s 
sarcoid, and tuberculosis. This decrease may relate, 
among other factors, to anergy. 

Although these are simply reflections on the subject 
and in no way conclusive, there still seems reason to 
consider that the concurrence of lymphogranulomatosis 
and tuberculosis in this case was not necessarily fortui- 
tous. Lewis G. Jacoss, M.D. 


Primary Lymphosarcoma of the Intestine in a Boy 
of Seven. Follow-Up of Nine Years. Herman Char- 
ache. Am. J. Surg. 59: 601, March 1943. 

The author presents a nine-year follow-up of a case 
of lymphosarcoma of the small intestine in a boy of 
seven (see Am. J. Surg. 27: 171, January 1935). The 
patient received postoperative x-ray therapy and his 
Progress was carefully followed. Repeated roentgen 
examination of the lungs and gastro-intestinal tract 
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has failed to reveal any recurrence or metastasis. 
Of the 404 cases of lymphosarcoma of the intestine 
which the author found reported in the literature, 103 
had careful follow-ups. Only fourteen patients sur- 
vived for five years or more. 


NON-NEOPLASTIC DISEASE 


Recognition and Radium Treatment of Infected and 
Hypertrophied Lymphoid Tissue in the Nasopharynx: 
Preliminary Report. Gilbert E. Fisher. Arch. Oto- 
laryng. 37: 434-436, March 1943. 

Use of Radium in Conduction Deafness. Gilbert 
E. Fisher. Ann. Otol., Rhin., & Laryng.52: 473-476, 
June 1943. 

Frequently following adenoidectomy prior to puberty 
there is a recurrence of lymphoid tissue in the naso- 
pharynx. Primary infection of this tissue may extend 
to the sinuses, ears, pharynx, larynx, and bronchi, 
leading to a constant irritating postnasal discharge. 
Repeated infections result in hypertrophy and hyper- 
plasia of the lymphoid tissue, producing mechanical 
obstruction of the orifices of the eustachian tubes, 
leading in time to chronic tubotympanic catarrh. Atro- 
phic changes can be readily produced in this tissue by 
exposing it to the gamma rays of radium. 

The author’s technic of treating infected and hyper- 
trophied lymphoid tissue in the nasopharynx is as 
follows: A 50-mg. radium applicator is used. The 
radium is held in a platinum capsule 0.5 mm. in thick- 
ness, attached to a copper wire 7 inches long. The 
platinum capsule and the wire are covered with a coat- 
ing of gum rubber 0.7 mm. in thickness. A 1 per cent 
solution of cocaine is lightly sprayed into each inferior 
meatus. A cotton-tipped applicator, moistened with 3 
drops of a 10 per cent solution of cocaine, is then gently 
passed along the floor of each inferior meatus. After 
an interval of five minutes the radium applicator is 
inserted through the inferior meatus into the naso- 
pharynx. A 2 gram minute treatment is given to each 
side. During the first week following the treatment 
there may be a slight subjective sensation of ‘‘stuffi- 
ness’’ or “‘fulness”’ in the nasopharynx, accompanied by 
a moderate increase in the postnasal discharge. This is 
followed by a diminution in the amount of postnasal 
discharge, so that four to five weeks after treatment 
none is noticeable. 

One hundred patients were treated in this manner 
and were re-examined six to eight weeks after the treat- 
ment. Ninety-four patients stated that their postnasal 
discharge had ceased. Examination of the nasopharynx 
revealed a diminution in the amount of lymphoid tissue 
in the nasopharynx and a decrease in the tenacious 
mucoid discharge. Twelve patients with bilateral con- 
duction deafness, caused by long-standing obstruction 
of the eustachian tubes, showed a decided improvement 
in their ability to hear as proved by audiometric studies. 
Two patients with severe tinnitus were unimproved ex- 
cept that their postnasal discharge ceased. Four pa- 
tients who gave a definite history of allergic rhinitis 
were unimproved. 

In his second paper the author reports the applica- 
tion of his technic in 45 selected cases of conduction 
deafness due to obstruction of the eustachian tubes as 
a result of hypertrophy of the nasopharyngeal lymphoid 
tissue. Each patient showed improvement in his 
ability to hear, as indicated by audiometric studies 
taken before and after treatment. 
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RADIATION REACTIONS 


of Post-Irradiation Erythema with 
George W. Holmes and H. 
J. Roentgenol. 50: 210-213, 


Treatment 
Chlorophyll Ointment. 
Peter Mueller. Am. 
August 1943. 

Chlorophyll, the green coloring matter in plants, 
has been found to be useful in the treatment of chronic 
ulcers, especially those of the indolent varicose type. 
The authors report the use of chlorophyll in the treat- 
ment of erythemas following irradiation. The chloro- 
phyll was used either in the form of ointment or oil in a 
3.0 per cent concentration with a lanolin base for the 
ointment and peach kernel oil for the oil. The addi- 
tion of 1.0 per cent nupercaine to the ointment elimi- 
nated the momentary tingling sensation and burning 
which some patients noticed, following its first appli- 


cation. A formula and the method of preparing the 
ointment are given. 

As compared with vaseline or boric acid ointment 
results following the use of chlorophyll appeared to be 
quite remarkable. Within a few days a distinct change 
was noticeable; the erythematous area was cleaner: 
the crusting had disappeared; and granulation ap- 
peared where the skin had been denuded. When in- 
fection had been present before the application of 
chlorophyll, it disappeared. The patient felt more 
comfortable. The treatment of long-standing irra- 
diation ulcers was less satisfactory. In a few instances 
distinct improvement occurred, but in general the 
effects in such cases were disappointing. 

L. W. Paut, M.D. 


PROTECTION 


Ventilation Requirements for Radium Dial Painters. 
W. C. L. Hemeon and Robley D. Evans. J. Indust. 
Hyg. & Toxicol. 24: 116-120, May 1942. 

Prevention and Control of Hazards in the Radium 
Dial Painting Industry. L. F. Curtiss. Ibid. 24: 
131-141, June 1942. 

Storage of Radium Dial Instruments. Charles R. 
Williams and Robley D. Evans. Ibid. 24: 236-237, 
October 1942. 

Protection of Radium Dial Workers and Radiologists 
from Injury by Radium. Robley D. Evans. Ibid. 25: 
253-269, September 1943. 

Protection of Radium Dial Painters—Specific Work 
Habits and Equipment. George E. Morris, Irving R. 
Tabershaw, John B. Skinner, and Manfred Bowditch. 
Ibid. 25: 270-274, September 1943. 

The papers listed above have to do with the precau- 
tions to be observed in radium dial painting. As is 
pointed out by Hemeon and Evans, this is a matter of es- 
pecial importance because of the recent unprecedented 
demand for luminous dials for aircraft instruments and 
other machines of war. Their recommendations are 
as follows: 

1. Radium dial painting shall take place in booths 
through which air is exhausted at a rate of 50 cfm. 

2. Cabinets in which dials are stored or dried shall 
be ventilated as follows: (a) not less than 360 cubic 
feet of air per minute per 1,000 dials stored, continu- 
ously, or (6) not less than that sufficient to induce an 
average face velocity of 75 linear fpm through the area 
of the doorway when doors are opened. 

3. Radium-painted dials shall at all times be so 
located that the radon formed is withdrawn by local 
exhaust or diluted to safe concentration. 

4. Containers of radium paint that have been 
sealed for several hours shall be opened only when 
inside a hood or ventilated cabinet. 

Curtiss classifies the preventive measures required to 
control injuries which may be caused by radium in 
dial painting into three groups, corresponding to the 
manner in which the radium is introduced into the 
body and produces its effect. 


(1) Ingestion must not occur. This took place in 
the early days of the industry, when the painters, ig- 
norant of the possibility of poisoning, pointed the 
brushes between their lips. This practice has been 
abolished. Accidental ingestion through carelessness 
and untidiness must, however, still be carefully guarded 
against. An ultraviolet light is helpful in maintaining 
cleanliness in dealing with radium paint, as it causes 
small deposits of radium paint on clothing or hands to 
fluoresce brightly. 

(2) The best remedy for inhalation of radon or radio- 
active dust is sufficient and well designed ventilation. 

(3) To protect workers from gamma rays, any large 
accumulations of radioactive material, such as stocks 
of luminous pigment or completed work, should be 
stored at a sufficient distance from the work. Meth- 
ods used to ascertain whether any particular ar- 
rangement is safe (measurement of ionization produced 
by radon in equilibrium with the radium and the 
ionization by gamma rays) are described by the 
author. 

In the article by Williams and Evans, the precautions 
which should be observed in the storage of finished 
instruments are given. 

Evans’ paper on the protection of radium dial workers 
and radiologists discusses the three distinct industrial 
hazards in the handling of radium and radium products: 
(a) radium poisoning, from ingestion or inhalation of 
radium, (b) respiratory lesions from inhaled radon, and 
(c) radiation injury from over-exposure to gamma rays. 
The tolerance values are respectively: (a) 0.1 micro- 
grams of radium in the body or 1 micromicrocurie of 
radon per liter of exhaled breath, (b) 10 micromicro- 
curies of radon per liter of inhaled air, and (c) 3 roent- 
gens of gamma radiation per month, over the entire 
body. A method for determining the radon content of 
the breath is given. Precautionary measures which 
should be taken for the protection of the radium worker 
are outlined. 

Morris, Tabershaw, Skinner, and Bowditch make 
suggestions regarding work habits and equipment for 
the protection of radium dial painters. 
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